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SIXTY-INCH REFLECTOR FOR ARGENTINE NATIONAL 
OBSERVATORY. 





The Warner & Swasey Company has assembled at its works a 
60-inch reflecting telescope constructed for the Argentine National 
Observatory at Cordoba, of which Professor C. D. Perrine is Director. 

This instrument is of the fork type. It is arranged to be used at the 
Newtonian focus, Coudé focus at the side of the center piece, and 
observing can also be carried on through the hollow polar axis. Pro- 
vision is made at the upper end of the tube for attaching an adapter 
in the primary focus, for holding any apparatus when observing in this 
position. 

The main mirror is 61 inches in diameter, and 7' inches thick at 
the center. Its weight is 2000 pounds. The focal length of the main 
mirror is 24 feet, 6 inches. The Newtonian secondary is an elliptical 
mirror, 1234 x 18%, and is 3% inches thick. 

The Newtonian mirror is mounted so that it can be removed with 
its cell and placed in the center piece of the tube—where it functions 
as the Coudé flat. 

The first Cassegrain secondary is 1612 inches in diameter, 3'4 inches 
thick and is placed 60 inches inside the focus of the main mirror. Its 
focal plane falls at the side of the center piece, where an image is 
formed, just outside the door in the center piece. The equivalent 
focus of this combination is 68 feet. 

The second Cassegrain mirror is the same size as the first one, and 
is in the same place, but its curvature is such that it forms an image 
beyond the end of the hollow polar axis, giving an equivalent focal 
length of 112 feet. 

The tube consists of three parts, the cast iron mirror cell, the cast 
iron center piece and the structural steel tube. 

The parabolic mirror is supported upon three sets of rockers, having 
a pad 12 inches in diameter at each end. Each rocker is supported at 
its center by a spherically ended screw, which can be moved up or 
down to collimate the mirror. At the circumference of the mirror 
are four large blocks, which can be moved by spherically ended screws 
and serve to center the mirror in its cell. Both these adjustments can 
be made from the outside of the cell. The mirror is held from tipping 
when the tube is turned horizontally by four quadrants, fast to the 
center piece, and bearing upon the upper edge of the mirror. The 


clear circle of light inside these quadrants is 60 inches in diameter. 
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The center piece is a heavily ribbed casting having a square door 
in one side and a long slot in the opposite side through which the 
light is reflected when observing at the end of the polar axis. Ninety 
degrees from the slot are two heavy bosses into which the declination 
trunnions set and are bolted. In the center of the center piece is a cast 
spider supported by four sheet steel vanes, which can be moved readily 
by adjusting and leveling screws, so as to accurately collimate the 
Coudé mirror. Upon this spider the Coudé mirror is mounted, upon 
ball bearing trunnions, and is moved at one-half the tube speed by a 
two to One gearing driven by a rod which passes out through the east 
trunnion. This rod is controlled by a long, heavy locking arm, which 
is held fast to the fork. When it is desired to observe at the short 
focus Coudeé position, at the door of the center piece the arm is un- 
locked and turned to a stop pin and again locked. This rotates the 
Coudeé mirror until it is fixed at 45 degrees to the center line of the 
tube and reflects the light at right angles out through the center piece 
door. 
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SECTIONALIZED VIEW OF THE OBSERVATORY 


indicating position of 60-inch telescope in place. 
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The structural steel tube is constructed of angle irons, and re-en 
forced with tension rods. It is covered with thin sheet aluminum. At 
the upper end of the tube is fastened a cast aluminum spider, supported 
by four sheet steel vanes, which are adjustable by leveling and centering 
screws. To this spider the Cassegrain, Newtonian and primary focus 
adapters can be fastened. 

The Cassegrain mirror is mounted in a cell, fastened to a substantial 
focusing tube. The focusing mechanism is carried out to the side of 
the tube, and down to the door on the center piece. The Cassegrain 
cell and supporting sleeve are of aluminum casting, so as to reduce the 
weight which must be handled in changing from one combination to 
another. 

The Newtonian mirror cell is removed from the Coudé spider and 
bolted directly to the spider in the upper end of the tube. The mirror 
is locked in the 45 degree position, so that the image is reflected out to 
the north or south side of the tube. 

The tube is mounted on the fork in ball bearing trunnions of forged 
steel. Each trunnion is set ina SKF self-aligning ball bearing, and 
two thrust bearings. The entire bearing assembly is mounted in a steel 
sleeve, which can be moved sidewise in the fork with powerful nuts. 
In this manner the tube can be accurately centered in the fork and 
each arm of the fork made to take its full share of the load 

The fork is a heavy three-piece steel casting. The center piece of the 
fork has a long tapered hole which fits over the taper end of the polar 
axis. The east and west arms are of hollow box section steel castings, 
and are bolted to the center piece. 

\ttached to the west trunnion is the declination circle, which is 
graduated directly to degrees, and reads by vernier to fifth of a degree. 
Attached to the east trunnion is the large declination quick motion 
gear. 

The quick motion gearing in declination is fastened to the lower 
side of the center piece of the fork. The main vear boxes are two in 
number; the first reduction gear box, connected to the motor, and the 
change speed gear box, immediately connected to the motor gear box. 
The quick motion speed and the two slow motion speeds are operated 
through solenoid clutches. When at rest position, the guiding slow 
motion clutch is in and the motor is stopped. To operate the guiding 
motion it is only necessary to start the motor with a push button. If 
the faster setting speed is desired, one pushes a second button, which 
causes a solenoid to shift the clutch from guiding to setting position. 
To obtain the quick motion, a lever controller and push button operate 
motor and a second solenoid, which releases the clutch of the guiding 
and setting slow motion gears, and engages the clutch for the quick 
motion gearing. From this gear box, the drive follows along the west 
arm, through two bevel gear drives, to a double worm reduction at the 
large worm wheel. 
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The quick motion speeds are 30 degrees per minute, the setting 
slow motions are ten minutes of arc per minute and the guiding -low 
motions one-half minute of arc per minute. 

The polar axis is a gun steel forging, weighing 8,000 pounds. ‘The 
upper end of the axis rests upon a cast iron pier head which carries 
the upper radial and the thrust bearings. The upper radial is a double 
row of self-aligning bearings. The thrust bearing is a single row 
spherically seated aligning bearing of practically the same size as the 
radial bearing. 

The lower pier head carries the bearing cell for the lower end of 
the polar axis. The cell can be raised or lowered by a shifting screw, 
or moved sidewise by jack screws, so as to adjust the polar axis for 
latitude and azimuth. 

On the polar axis in front of the lower pier are mounted the quick 
motion gear, circles and worm wheel. The quick motion gear in right 
ascension is operated by the quick motion pinion which is connected 
by a solenoid clutch to a double worm reduction and electric reversing 
motor. 

The sidereal drive in right ascension is obtained from an electric 
motor, driving through double worm reduction to a differential, and 
thence to the main driving worm and worm wheel. 

The differential in the drive train allows of obtaining the two slow 
motion speeds by the operation of solenoid clutches and setting speed 
motor. 

Under normal driving conditions, the clutches are disengaged, and 
the slow motion motor is standing still. To obtain the guiding slow 
motion, a button is pushed which operates the solenoid clutch, which 
holds the differential case, and slightly accelerates or retards the 
sidereal rate, depending upon which side of the differential case is held. 
If, now, the setting slow motion is desired, another button is pushed, 
which starts the setting slow motion motor which rotates the differ- 
ential casing at twenty times the sidereai rate, giving a speed twenty 
times the guiding slow motion speed. 

The worm wheel is 9 feet in diameter, and has a heavy bronze rim, 
into which 720 teeth are very accurately cut from a 42 inch silver 
circle divided on the Warner & Swasey dividing engine. This worm 
wheel runs free on the polar axis and is supported on two large self- 
aligning ball bearings and one thrust bearing. The weight of worm 
wheel and rim is 8000 pounds. 

In order to make the worm wheel drive the telescope, it is clamped 
to the quick motion gear which is keyed to the polar axis. This clamp 
is an electrically operated clamp, having six arms, carrying clamping 
levers, which grip a turned flange fastened to the worm wheel. There 
are two levers on each arm, which are forced apart by a powerful 
spring, and clamp the flange on the worm wheel. A large solenoid 
draws the levers together, and unclamps the flange, allowing the 
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telescope to swing free. The clamp is closed by opening the circuit 
operating the solenoids, and clamped by energizing the six solenoids. 
These solenoids in the clamp, and the solenoid which engages the clutch 
on the quick motion pinion are electrically interlocked, so that it is 
impossible to operate the quick motion with the clamp on, or to throw 
the clamp in when the instrument is being operated in quick motion. 

Just above the worm wheel are the sidereal and hour circles. The 
sidereal circle rests on the worm wheel and is carried around with it. 
It is divided to two minutes of time. 

The hour circle is fast to the polar axis and carries the siderea! 
circle pointers, of which there are three, for convenience in reading. 

The hour circle is divided to ten minutes. The hour circle poiniei 
is loose on the polar axis and is kept from turning by an anchor 
fastened to the electric drive gear box. 

\ll the quick and slow motions in the instrument are thoroughly 
interlocked, and the instrument is designed to require the minimum 
amount of care and to provide every possible safeguard. A distinct 
feature is its ease of operation. 

\t the observing positions are located small portable aluminum 
boxes, carrying six push buttons for operating the slow motion con- 
trols. The main switch boards for operating the quick motions and 
clamp are located at the lower pier head. 





MARY W. WHITNEY. 


By CAROLINE E. FURNESS. 

There were so many unusual aspects to the life of Mary W. Whit 
nev, Professor of Astronomy at Vassar College for twenty-three years, 
that it is hard to make a selection from them Phough it is twelve 
years since a serious illness forced her to retire from active life, her 
personality was such that those who knew her did not forget her, 
and her death in January 1921 represented a real loss to them. The 
span of her mature life covered the period of woman’s effort to secure 
a higher education and prove her ability to do original and sustained 
scientific work of a high order. It began with the opening of Vassar 
College in 1865 and continued until after the great work done on 
radium by Madame Curie. It also coincided with the great expansion 
of astronomical research in America, a movement which in a modest 
way she assisted and shared in. The word torch-bearer, so happily 
used by Alfred Noves, is one that could very fittingly be applied to 
her, for her spirit gave out such a bright glow that it lightened all 
who came within its sphere. The story of her life is thus worth telling 
to the world of astronomers, not only for the sake of those who knew 
and admired her, but for those to whom she is only a name. 
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Mary Watson Whitney was born in Waltham, Massachusetts, 
September 11, 1847. Her parents were of colonial stock, the first 
John Whitney having come to the new world in 1638. Her father was 
a successful business man, able and ready to give his children all the 
advantages that were offered. [ler mother who was of a retiring 
disposition, had intellectual tastes and was the one most deeply inter- 
ested in the education of the children. Mary early displayed an aptitude 
for study and was highly praised by her teachers especially for her 
mathematics. As she went’ on, however, she discovered, to her 
bitter disappointment, that there was no education for her beyond the 
high school except a year or two in a ladies’ seminary. [ler brother 
could go to Harvard, but not she. But the horizon brightened when 
word was spread abroad that a new institution for the higher education 
of young women was soon to be opened in Poughkeepsie on the [ud- 
son. It was named Vassar College after its founder and was to vive to 
young women the same opportunities which were offered to young 
men at Harvard or Yale. Her parents concurred in her ambition to 
enter the new institution, but as her high school course was finished a 
vear before Vassar was ready for students, she spent the intervening 
time as a private pupil in a school conducted by the Swedenborgians 
at a section on the outskirts of Waltham known as Piety Corner. The 
principal of the school, who was a Harvard graduate and had been a 
teacher in the Boston Latin School, had charge of the boys’ prepara- 
tory work. As the result of his tutoring, Mary entered Vassar with 
advanced standing and was enabled to finish the course in three years. 

In September 1865, accompanied by her father, Mary Whitney 
made the journey to Poughkeepsie and presented herself at \assar on 
its opening day. There in its new reception rooms stood Miss Lyman, 
the Lady Principal, ready to welcome the eager students who thronged 
its portals. Assisting her were other women members of the faculty, 
among them Professor Maria Mitchell, the astronomer and most dis- 
tinguished scientific woman of her time. Miss Whitney’s attention was 
soon attracted by her striking figure and penetrating dark eyes and, in 
listening to her brilliant conversation, forgot every one else. The 
attraction was no doubt mutual, for Miss Mitchell was an excellent 
judge of young people and must have recognized very quickly the 
superior ability and earnest purpose of this gifted young woman. In 
later years, she frequently said she did not know which was her great- 
est feat, to discover the comet which made her famous or to find Mary 
Whitney. 

Miss Whitney's excellence in mathematics and her love of nature 
made the subject of astronomy particularly attractive to her and she 
joined Professor Mitchell’s classes, continuing in them during her 
three vears in college. The work in astronomy from the first was 
strictly mathematical in character and Professor Mitchell never made 
any concession to those who wished her to weaken her courses in order 
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to make them popular. Finding that her pupils were not prepared in 
their mathematics, she herself taught them the necessary calculus. 
Almost immediately the work of observation began and in an old 
record book in the library of the Observatory we find this entry: 


“April 3rd, 1866. Observation of the meridian passage of Capella..... 
Julia Bush at instrument, Mary Whitney at chronometer.” 


The use of the chronometer indicates that the transit was taken by 


the eye and ear method. 





ri 


The Hexagon, Senior Astronomy Class at Vassar College 
in 1868 


Six students in this class carried on their study of astronomy for 
the three years they were in college and formed in their senior vear the 
famous hexagon, which seemed to be a shining mark for succeeding 
generations of astronomical students. The accompanying picture of it 
shows a group of six very serious looking young women attired in the 
costume in vogue at the time of their graduation in 1868. Mary 
Whitney is seated at the table. 

Their serious expression was quite appropriate to their attitude 
toward life. Not only had their whole college course made a deep im- 
pression upon them, but they were serious even before they entered 
college, for as voung girls they had lived through the anxieties and 
struggles of the Civil War. They felt too, that the whole future of 
the higher education of women rested upon them. If they faltered 
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and shrank from hard work and sought easier tasks, the standing of 
their loved college would be injured thereby and perhaps the whole 
movement fail. They stood ready to leave Vassar and were facing 
the world. They must acquit themselves worthily of educated women. 
Trite words, indeed, and heard at every commencement, nowadays, but 
new then to voung women and full of weighty meaning to the girls 
of ’68. 

There were personal reasons, too, why Mary Whitney faced life 
seriously. Her father died suddenly in 1867 and her older brother, 
who would naturally have been the mainstay of the family, had sailed 
on a long voyage to the South Seas and no word came from him. 
After months of anxious waiting they heard that his ship had been 
wrecked and only one boat-load had been saved, but her brother was 
not among them. Upon her, then, rested the responsibility of looking 
out for the education of the three younger children and upon her, too, 
leaned her shy mother for counsel. Fortunately the family circum- 
stances were comfortable. 

But life was not all responsibility to the hexagon. They had enjoyed 
three vears of close association with Maria Mitchell. They had come 
to know and revere her sturdy and upright character, her wit and 
humor, her culture and love of all that was fine. They were often at 
her home in the Observatory with her fragile and lovable old father, 
who was full of sweet affection for these young girls who were so 
devoted to his famous daughter. When their commencement days 
were over and the time for parting had come, Miss Mitchell accom- 
panied three of them as far as New York. While on the way, to 
cheer their drooping spirits, she scribbled a few lines on a stray piece 
of paper, perhaps the wittiest and most touching of the rhymes for 
which she was noted. 

“Sarah, Mary, Louise and I 

Come to the crossroads and say goodbye, 

A knot of lovers,—a circle of peers, 

They in their youth and T in my years. 

Bathed in tears and covered with dust, 

We say goodbye because we must. 

Willing to bear the parting pain 

Believing we all shall meet again. 

That if God is God and truth is truth, . 
We shall meet again and all in youth.” 

llow greatly they were endeared to Mr. Mitchell he describes in a 
letter to a young friend: “Thou art right in supposing that [ must 
miss the graduated astronomical class. It is a more severe experience 
than | had imagined it would be. Clara Glover and Mary Whitney 
especially, who had in a manner adopted us as step-parents, are a great 
miss to us. Without disparagement . . . . to Mary Whitney is to 
be awarded the palm of unrivalled qualities.” 

To complete the picture we have also this phrase from one of her 
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classmates: “From the first day of her college life she moved through 
her appointed orbit as serene and calm and as true to the line as the 
stars she loved so well.” 

While still a college student, Miss Whitney had decided to continue 
her studies after graduation and had already chosen for her reading 
the Theoria Motus of Gauss. To assist her in carrying out her plans, 
Miss Mitchell presented her with her own copy in the original Latin, 
which contained many marginal notes in her characteristic print. An 
immediate beginning on the task was made, for on the first page of 
Miss Whitney's notebook, which was a model of neatness, we find this 
entry : 

“Gauss. M. W. Whitney, July 1868.” 

To translate and study so difficult a book was a severe test of the 
ability and purpose of this voung scholar who had not vet passed her 
twenty-first birthday. 

In the summer of 1869, Miss Whitney made her first astronomical 
expedition, travelling to Burlington, Lowa, in a party with Professor 
Mitchell and seven other Vassar graduates, to observe the total solar 
eclipse of August 7th. Five of the hexagon were in the group. Miss 
Whitney took with her a three-inch Clark telescope made especially 
for the occasion. The results of their observations were included in 
the official report of Professor Coffin of the Nautical Almanac Offe: 
who had general charge of the parties. At that time just as nowadays, 
the members of the different parties visited each other and a very in 
teresting photograph is extant showing Professor Mitchell and one 
of her young satellites visiting the temporary structure of Professor 
Coffin’s party. It belongs to the observatory at Dartmouth and a copy 
is now at Vassar, the gift of Professor J]. M. Poor. In it 


appear 
Charles .\. Young, then beginning his study of the coronal line, and 
Benjamin Gould, as well as Professor Coffin and others in his expedi- 
tion. They are easily identified by 
report. 


a comparison with the published 


At home again in Waltham, Miss Whitney had a remarkable oppor 
tunity for further study procured for her by Professor Mitchell. She 
was invited by Benjamin Peirce of Harvard College, perhaps the most 


distinguished mathematician in America, to attend l 


his lectures on 


Quaternions. Since Harvard was not open to women, she went as 


his guest and used to wait for him, at first, outside his gate in the 
college vard and accompany him into the classroom, until feeling con 
fident of friendly treatment from the Harvard students, she ventured 
to go alone. Her notebook is marked “Lectures on Quaternions, 1869- 
70. Benjamin Peirce.” Ameng her most cherished papers was a 
note from Peirce in regard to the hour of a meeting and accompanying 
it a sheet of paper covered with cabalistic scrawls and figures and 
labeled “Prof. Peirce’s hieroglyphics. ” One of her fellow students 
was William Byerly and when she was absent, he furnished her with 
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the notes of the missing lectures, as some of her notes are marked 
with his name. Among her books was a copy of Hamilton’s Quatern- 
ions in which the date “Oct. 1869” is written. It is doubtless one of 
the early editions of his great work and hence of considerable value at 
the present time. 

Sometime during this period, Miss Whitney spent a few months 
working under Prof. T. H. Safford at the Dearborn Observatory of 
the old University of Chicago. No exact record of the dates can be 
found, but in a letter dated September 29th, 1870, written by one of 
her friends who was still at Vassar, mention is made of the unusual 
privilege she was enjoying in working with Safford and the wish 1s 
expressed that on her return from Chicago she would make a brief 
visit to Vassar. At this period also, Professor Ormond Stone, who was 
a high school boy in Chicago, was taking special work with Safford 
at his home on Saturdays and he recalls seeing Miss Whitney there 
in company with others of Miss Mitchell's pupils. He writes of her, 
“As a young woman Miss Whitney was attractive and handsome, 
gentle and refined, affable but dignified. In after life I had only 
glimpses of her at scientific gatherings, but she always seemed to re- 
tain the beauty of feature, manner and character that she had in 
those earlier days, the only difference being that beauty of maturity 
replaced beauty of youth.” Tle goes on to pay a tribute to Professor 
Safford, which is quite apropos here, because it expresses exactly 
those characteristics which Miss Whitney found so helpful in later 
vears. “Professor Safford, like his preceptor Professor Bond, was 
always eager to help others. [ studied with him off and on from 1866 
to 1870 and shall always remember him with sincere affection.” 

The following story is told by Miss Whitney's classmates with 
pardonable pride of her further study with Professor Peirce. He an- 
nounced that he would give a course on Celestial Mechanics if three 
students could be found who were qualified to take it. The three 
when found were William Byerly, James Mills Peirce, his son and 
already a professor in the college, and Mary Whitney. Some of her 
notes are still on file in the Observatory. However, much as Miss 
Whitney enjoved her continued study, there was a flaw in her pleasure. 
It meant nothing in the future for her. Her companions with whom 
she measured herself and whose equal she knew herself to be, had 
every door open to them for their future advancement, while to her 
they were tightly closed. She could not help feeling resentful, not at 
her fellow students, who were not to blame, but at the prejudice exist- 
ing against the progress of women. 

During these years Miss Whitney found many occasions for visiting 
Vassar. A younger sister who had entered it in the fall of 1869 de- 
pended upon her for advice and encouragement, but an even stronger 
tie than this was the deep interest which she, in common with the 
other early graduates of this first woman’s college, felt in its future. 
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Though young in years and few in number, they were by no means 
feeble in spirit, and they were drawn together by a keen sense of fel- 
lowship. In June of 1871 they organized themselves into an alumnae 
association, of which Miss Whitney was elected president. Their 
average age could not have been more than twenty-five and their num- 
ber including the class just graduating hardly exceeded one hundred, 
but they decided immediately to begin collecting money for a scholar- 
ship fund and to consider the advisability of having alumnae repre- 
sentation on the Board of Trustees. After a year’s consideration, a 
committee was appointed to draw up a petition to this effect for presen- 
tation to the trustees, and Miss Whitney was selected to be its chair- 
man. Her clear thinking and rare poise made her always a valuable 
collaborator in this kind of work and besides she had an unusual gift 
in language which made her written communications always effective. 

In the spring of 1872, she spent several weeks at Vassar assisting 
Professor Mitchell in determining the latitude of the Observatory with 
a zenith telescope loaned for the purpose by the Coast Survey. In 
June of this year, she received her A. M. degree. In 1873 her sister 
graduated and having decided to study medicine in the University of 
Zurich, the whole family went abroad to have the advantage of a year 
or so of European residence and travel. It had been tragically bereaved 
that spring by the sudden death by drowning of the youngest son, a 
much loved boy of fourteen and there was now but one son left, a 
youth still in his teens. 

Miss Whitney attended lectures at the University of Zurich and kept 
her notes in the blue covered blank books so familiar to the continental 
students of those days. Among them are two on calculus, differential 
and integral, three on synthetic geometry and two on “Mechanik des 
Hlimmels.”” The mathematical books which she purchased at this time 
show a wide range of interest. 

Life in Zurich with its simple pleasures and freedom from care 
proved very fascinating to the Whitney family. Many of their Vassar 
friends passed through the city on their travels abroad and there were 
other brilliant women in the medical school from several European 
countries as well as from America. In 1876, Miss Whitney with her 
mother and brother returned to Waltham, leaving the sister to finish 
her medical work. 

The next five vears of Miss Whitney’s life were perhaps the least 
satisfactory to her. Her forward looking student days were over. 
She was thirty and it was time for her to be embarked upon some kind 
of constructive work for which she was prepared by the fine training 
she had received in America and Europe. But there was nothing for 
her worthy of her mettle. She was a woman, she could teach in some 
high school, but that was about all. No wonder she chafed at the 
blank wall of prejudice that faced her and came to use a homely ex- 
pression which often fell from her lips in later vears, “I hope that 
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when I get to heaven I shall not find the women playing second fiddle.” 
True, Smith and Wellesley had opened in 1875 while she was still in 
Europe, but neither college had a department of astronomy and though 
she was equally fitted to teach mathematics, her well known Unitarian- 
ism would have hindered her from securing an appointment at Welles- 
ley. 

But Miss Whitney's good sense prevented her from brooding over 
a situation which after all had in it nothing personal. The higher 
education of women was assured at least and there was hope in the 
future. She took a position in the Waltham High School and occupied 
herself pleasantly outside of her school hours. She and her mother 
were very companionable and, both being fond of nature, they wan- 
dered far and wide over the hills of Waltham collecting specimens 
until she had identified all the plants and ferns that grew in the neigh- 
borhood and had begun on the difficult subject of the grasses. She 
was interested in a “Study at Hlome Society,” an organization founded 
by some philanthropic Boston women, which aimed at carrying on in- 
struction by individual correspondence, a sort of University extension 
in miniature. Her interest in the Vassar Alumnae Association was as 
lively as ever, especially in the Boston Branch which was just begin- 
ning its career and the constitution of which she was the first to sign. 

This life was interrupted in 1881 by an urgent call from Professot 
Mitchell whose health had become very frail and who needed some 
assistance in her work and Miss Whitney returned to Vassar—this 
time for a prolonged stay. She shared in the teaching and kept up 
the routine of work of observing with the transit instrument for the 
time service. Much to her disappointment, however, no opportunity 
was afforded her of doing independent work with the twelve inci 
telescope. On account of Professor Mitchell's health, it was seldom 
used except for demonstration to the students. Her position, too, was 
a little ambiguous, for she was Professor Mitchell’s private assistant 
and ranked in the catalog merely as a graduate student. 

After a few vears spent in this way, Miss Whitney came to feel that 
while her training is astronomical theory was complete enough for all 
future demands, yet along practical lines it was inadequate. Wishing 
to make good the deficiency, she decided to seek an opportunity for 
work in some observatory, provided some one could be found to take 
her place with Professor Mitchell. By a fortunate combination of 
circumstances, the desired arrangement was made and in 1887 Miss 
Whitney found a welcome at the Harvard Observatory from Professor 
Pickering and was assigned to the Russian transit under the direction 
of Professor Searle. Her stay, however, was brief, for during the 
Christmas vacation of 1887, Professor Mitchell decided to resign. 
sending the news to Miss Whitney, characteristically in pencil on a 
postal card: “Dear Mary, I have resigned at Vassar. 


I have com- 
mended you. . . . Dr. Taylor writes handsomely 


I am 
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hunting up my telescope. M.M.” Miss Whitney was summoned back 
at once by President Taylor and was warmly welcomed by her friends 
among the students who clapped her most affectionately when she first 
entered the college dining room. 

The opportunity had come at last for which Miss Whitney's vears 
of training had prepared her and she entered upon her task with a 
definite purpose in mind. Her first duty was naturally to her teaching 
and upon this part of her work she always bestowed the greatest care, 
writing and re-writing her lectures from year to year, endeavoring to 
make them clear and convincing. But in addition there were the in- 
struments and the possible investigations which might be made with 
them and this was what loomed largely in her mind. Her first step in 
that direction was to make herself familiar with the twelve inch equa- 
torial and many hours of the night she spent with it until she felt that 
she had mastered it. Here, as in many other ways, she sought help 
from Professor Safford, the friend of her early days, and in her collec- 
tion of letters are many from him in fine but legible handwriting, 
which are full of helpful suggestions. More than once on her way to 
or from Boston she spent a few days at Williamstown with her mother 
conferring with him and enjoying the beauties of the Berkshires. He 
was constantly urging her to make use of her equipment for work 
worthy of publication. This was something Professor Mitchell had not 
been able to accomplish, for in her first days at Vassar she had devoted 
herself to her students and the needs of the new college and in later 
years she had lost her strength. Hence there was no tradition about 
the work of the Vassar College Observatory for Miss Whitney to fol- 
low. She must form it herself. 

In 1889, when Miss Whitney became Professor of Astronomy at 
Vassar, she was forty-one years old and in her prime, strong in mind 
and body, and strong in character. There was much happiness in her 
home relations and she was conscious of the admiration and confidence 
of her friends. She was restive after her many years of unproductive- 
ness and was eager to make a start. She felt her responsibility to the 
science of astronomy, but more than that she felt her obligation as a 
woman. It was said that while women might be able to acquire a 
college education without difficulty and might in exceptional cases do 
more advanced work in mathematics or the humanities, yet they were 
not equal to carrying on sustained scientific researches. They had 
neither the ability nor the perseverance for it. 


selieving with all her 
heart that this apparent want of achievement was due rather to lack of 
opportunity and encouragement than to real inferiority, she felt that 
her position at Vassar was a distinct challenge to her and she deter 
mined resolutely to meet it. At first she worked falteringly, hardly 
daring to dignify her results by such a name as research and dreading 
to send away an article for fear it might be faulty, but she received 
steady encouragement from her astronomical friends, among whom 
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she now counted Charles A. Young and Benjamin A. Gould, the editor 
of the Astronomical Journal. Her first large piece of work was to as- 
sist in determining the longitude of the Smith College Observatory then 
newly established. This she did at the request of Professor Mary Byrd 
of Smith. The difference in longitude from the Harvard College Ob- 
servatory was obtained by simultaneous observations at both stations, 
Professor Pickering as usual offering his good services in the cam- 
paign. 

She made and published some observations of double stars which 
won the approval of S. W. Burnham and began observations of comets. 
She gave a good deal of time to observations of Nova Aurigae, ac- 
quiring thereby a taste for variable star observing to which she re- 
turned many years later. 

The traditional dome parties of Professor Mitchell were carried on 
by Professor Whitney, though in a somewhat different fashion. It 
was the custom for the students to write and sing their verses, and 
sometimes Miss Whitney tried her hand at rhymes, some of which are 
clever enough to repeat. The astronomical event referred to is the 
occultation of Jupiter by the Moon which took place in 1889 March 23, 
18" 34" Washington Mean Time. The air is “Maryland, My Mary- 
land.” 

“O Jupiter, O Jupiter, 

Where have you been all winter? 
We've seen old Saturn with his whirls. 
We've followed round his boys and girls, 

But Jupiter, O Jupiter. 

Where have you been all winter? 
Red Mars could meet our searching gaze 

And did not seem to fear us. 

Venus has graced our evening sky 
And twinkled with her brilliant eye. 

E’en Mercury has stayed o’er night 
sefore he hied him out of sight. 

But you o’er Sunrise Hill have peeped, 

While yet we were asleeping. 

And once when we got up too soon 

You hid yourself behind the Moon. 
O Jupiter, O Jupiter, 

Why need you be so bashful 


We learned not in mythology 
You ever showed such shyness. 
If you can face Olympic dame 
Why should you be so put to shame 
By nothing but a Vassar Girl? 
Fie, Jupiter, how silly.” 


Here are some verses from her students: 


“When first we came to Junior year 
We thought we'd try the stars 
And perhaps take in the planets 
Venus. Jupiter and Mars, 

And precession and nutation, 
Parallax and aberration. 
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But as each night we watched then 
\s they wandered through the sky 
We found with perturbations 

They were much affected by 

This precession and nutatio1 
Parallax and aberration. 


Now Mercury, the infant 
Jupiter and Venus fair, 
Mars, Uranus and Neptun 
And the asteroids were thers 
\nd precession &c. 


sut in the line of magnitude 
Tis Saturn’s praise we sing, 
For though somewhat disfigure 
Yet he still is in the ring. 
With precession &e. 


\nd though while here at College 
Many friendships wax and wane 
\nd we find that they’re affected 
("Tis a fact which gives us pai 
By precession &c. 

Yet always Mary Whitney 

Is for us the polar star, 

\nd for her our truest feelings 
Ever unaffected are 

By precession and nutatior 
Parallax and aberration.” 

Miss Whitney's love of nature drew her to a study of the bird life 
so abundant on the campus at Vassar and it was ever a keen source of 
pleasure to her. She aroused an interest in it among the students, 
took them on Sunday morning bird walks and planned the first trip 
to the home of John Burroughs at West Park. This led to the forma 
tion of the Wake Robin Club for the study of birds, an organization 
which still carries on the work she began. In 1889 Miss \W hitney was 
elected secretary of the Faculty, an honor which was conferred upon 
her yearly as long as she was at Vassar. 

By this time, Miss Whitney's sister was successfully established in 
her practice in Boston, making a home with their mother to which 
Professor Whitney went on her vacations and there were young chil- 
dren in her brother’s family in Waltham. The future promised both 
success and happiness, but these prospects were rudely shattered by the 
serious illness of her mother and a complete breakdown in her sister's 
health which made her a permanent invalid. They wished to be to 
gether and the rooms at the Observatory were enlarged to make house- 
keeping possible. There for sixteen years Miss Whitney maintained a 
home, the setting against which all of her later Vassar and astronomi 
cal friends knew her. 

Wishing to devote as much time to her invalid sister as possible. she 
let her private work go for a time at least, but rather than give it up 
entirely, she made a decision which others less fortunately placed could 
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not, and those less devoted would not have made. With proper help 
she could begin observing again, but the college funds were meager 
and no provision was made for anything but teaching. Her department 
was small and did not justify her in asking for an assistant and she 
decided to secure one out of her own means. These were not large, but 
were sufficient for the purpose and she was able to find among her own 
students a young woman of the requisite training and scientific spirit 
and who was inspired by a similar devotion to the Vassar College Ob- 
servatory. She became a member of her family and together they took 
up the work upon which she had set her heart. As the writer of this 
article was this young woman, she draws upon her personal knowledge 
for the facts in this portion of it and when the pronoun “we” is used, 
it is to be taken literally and not in the editorial sense. Sixteen years 
we worked together with wonderful harmony of purpose and a per- 
sistent exclusion of outside interests. Nor, speaking personally for a 
moment, was it devotion to an abstract ideal alone which held the 
writer so closely all those years. There was about Miss Whitney her- 
self, a loftiness, a selflessness, a nobility which made her almost an 
ideal and which drew many to her in lifelong devotion. 


(To be continued.) 





THE OCCULTATION OF VENUS, 1923 JANUARY 13, AS VIS- 
IBLE LN THE UNITED STATES. 





WILLIAM F. RIGGE. 





The occultation of Venus on the early morning of next January 13 
will, if the sky be clear, be the most superb occultation that has fallen 
to the lot of the United States for about forty years. It will be exactly 
like the one seen in France and England, 1921 July 2, and so enthusias- 
tically reported in L’Astronomie the following August and October. 

The accompanying maps show that the Immersion, or disappearance, 
of Venus behind the moon, will be visible to all the states east of the 
Rocky Mountains except Maine and New Hampshire, while the Emer- 
sion, or reappearance, can be seen by all except these two and Wash- 
ington, Oregon and the northern half of California. The hour may 
be rather early for the west, and twilight and sunlight will interfere to 
some extent in the east. 

The moon will be a slender crescent, 26.0, or we might say —3.5, 
days old, while Venus will be two weeks past its maximum brilliancy 
and of the —4.3 magnitude, that is, about 133 times as bright as a 
standard first-magnitude star like Altair 0.9 and Aldebaran 1.1. 

On both maps the Limit and the Moonrise lines are sufficiently in- 
telligible. The full lines give the times for every ten minutes of Cen- 
tral Time A. M., from which by estimation the single minutes may be 
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found. The point FC on Fig. 1 is the very first on earth to see \ s 
oeculted by the moon, at $32. The dotted lines show the positio1 


angles from the north point on the moon’s disk of the point at which 


al 


Venus will disappear at the eastern bright limb and reappear at Ui 


western dark one. On the Limit Line the grazing contact will take 
place at N 7° E. 
The phase of the moon is shown in the upper insert of Figs i. i 


may be of great s¢ rvice to know that the north cusp is 8 16° east of 


the north point, so that in default of an equatorial mounting we may 
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reckon position angles from the cusp. The phase of Venus is given 
below that of the moon. Its north cusp is 13°.5 east of its north point. 
The two figures of the moon and Venus are, of course, not drawn to 
scale. The moon’s semidiameter, 955”.7, is 57.6 times that of Venus, 
16”.6. The illuminated area on the planet is 37 per cent that of its 
entire disk. As Venus is not a point like a star, the immersion and 
emersion cannot be instantaneous. It will take the moon about a 
minute to cover and uncover the full disk of the planet, and about 20 
seconds its bright portion. 

Finally the dashed lines on the maps marked from 6 to 10 indicate 
the full hours of the Central Times of sunrise. 





THE OCCULTATION OF ALDEBARAN, 1923 JANUARY 27. 


WILLIAM F. RIGGE. 


The occultation of Aldebaran on next January 27 will be visible, in 
theory at least, all over the United States except in the northwest half 
of Washington. The sun may interfere destructively almost every- 
where, so that all the impressiveness of the phenomenon will be lost. 
With a telescope in a clear sky, however, the star may probably be 
seen, as it is of the 1.1 magnitude. In Maine the Immersion will take 
place about an hour after sunset, whereas in California the Immersion 
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will occur about three hours and the Emersion about two hours before 
sunset. 


All the necessary data are given on the accompanying maps. Fig. 1 
refers to the Immersion, or disappearance, of the star behind the moon, 
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and Fig. 2 to the Emersion or its reappearance. On both maps the 
full lines marked from 4 to 4:50 and from 5:00 to 6:10, give the Cen- 
tral Times Pp. M., from which by estimation the single minutes may be 
found. The dashed curves S JOE ....E.... N 30 Eand S40 W... 
W.... N 50 W indicate the position angle on the moon’s disk as 
measured from its cardinal points at which the star will disappear and 
reappear, while the dotted ones B 10 L...L, T 70 Land R..... T 20 
R, give it as measured from the top T or bottom B of the disk towards 
the right R or left L. The broken lines marked 4, 5, 6, 7, show the 
full hours of the Central Times of sunset, from which the visibility of 
the occultation may be gaged. The line in the extreme northwest is 
the Northern Limit, north and west of which the occultation will not 
be visible. On this line there will be a grazing contact at N 7° W. 





Fic. 3 


Finally Fig. 3 shows the phase of the moon, 10.9 days old. The 
Immersion will take place on the dark limb, and the Emersion on the 
bright one. It may be of service in reckoning position angles to note 
that the north end of the moon’s terminator is nearly 12° to the right 
or west of its north point. 
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PLANETARY CONFIGURATIONS. 
By FREDERIC R. HONEY. 


(Concluded from page 469.) 


Fig. 9. With the exception of the orbit of Mars, the eccentricities 
of the orbits of the superior planets are so small that the orbits may be 
represented by eccentric circles. And when the plot is made to the 
scale of Fig. 9 the orbit of Mars is indistinguishable from a circle. 
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The following are convenient dimensions. Represent the earth's 
orbit by a circle whose diameter is thirty-five hundredths of an inch. 
On this scale the diameter of Mars’ orbit is 0.35 * 1.52—0.53. The 
major axis is directed to the longitude of perihelion (334°.6) ; and 
the line of nodes to the longitude of the node (48°.95). The 
city is 0.266 « 0.093 = 0.025. 


eccentri- 


Jupirer’s Orpir., 


Jupiter's orbit is inclined to the ecliptic at an angle of 1°.3 (cosine 














Frederic R. Honey 613 


0.999). Its projection on the plane of the ecliptic does not differ 
perceptibly from its true form. The mean distance between the sun 
and Jupiter is 5.2 times the earth’s mean distance, i. e. 0.175 & 5.2 

0.91. The major axis is directed to the longitude of perihelion 
(13°.05) ; and the eccentricity (0.05) is 0.91 « 0.05 ==0.045. From 
this distance from the sun with the radius 0.91 describe the orbit. The 
line of nodes is directed to the longitude of the node (99°.65). The 
positions of Jupiter are shown for the first and last davs of the vear 
1922. 


SATURN’S ORBIT. 


The orbit, which is inclined at an angle of 2°.5 (cosine 0.999), is 
also practically projected in its true form. The mean distance is 9.54 
times that of the earth and 9.54 « 0.175 1.67. The longitude of 
perihelion is 91°.5; and the eccentricity (0.056) is 1.67 « 0.056 


0.09. From this distance from the sun with the radius 1.67 describe 
the orbit. The longitude of the node is 112°.97. The planet’s positions 
are shown for January 1 and December 31. 

OrBIT oF URANUS 

The inclination of the orbit is only 0°.77 (cosine = 0.9999). The 
mean distance is 19.19 & 0.175 = 3.36; and the eccentricity (0.047) 
is 3.36 & 0.047 =0.16. The longitude of perihelion is 169°.4; and 
the longitude of the node is 73°.6. The drawing shows the distance 
the planet moves in its orbit during the year. 

NEPTUNE’S ORBIT. 

The inclination is 1°.77 (cosine = 0.999). Neptune's distance from 
the sun is a little over thirty times the earth's distance; and 30.07 
0.175==5.26. The eccentricity (0.008) is 5.26 « 0.008 =—0.04. 
The longitude of perihelion is 43°.93; and the longitude of the node 
is 130°.9. Neptune’s positions are shown for January 1 and Decem 
ber 31. The student may plot the positions of the earth and Neptune. 
February 3; Saturn, March 25; Jupiter, April 4; and Uranus, Septem- 
ber 4, the dates of oppositions in 1922. 





Summer Sunset. 


Now colour follows colour Now hung in heaven’s doorway, 
Through the long arch of sky, \bove its lowered bar, 

And all across the crimson west Spica, t’wixt deep and deeper blue, 
The sea-birds fly. A silver star. 

Now silver beats on silver Now comes the purple darkness, 
Where sea meets sand-rimmed shore, The sea-birds cease their cry, 
And out beyond that shining rim And slowly heaven’s legion clouds 

Blue waves once more Fade from the sky. 


Harriet Maror TAyror. 
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TWENTY-EIGHTH MEETING OF THE AMERICAN 
ASTRONOMICAL SOCIETY. 


(Continued from page 558.) 


ABSTRACTS OF PAPERS 
THE RELATION BETWEEN THE STARS OF THE 8 CANIS MAJORIS 
TYPE AND THE CEPHEID VARIABLES. 


By I. HENROTEAU. 


Cepheids are apparently super-giant stars of exceedingly low density 
and high luminosity. Stars of the 8 Canis Majoris type are also giants 
of probably a density one hundredth that of the sun. Like the Cepheids 
they are light variables, the variations however amounting to approxi- 
mately one or two tenths of a magnitude. The Cepheids are more 
likely to obey the laws of perfect gases than the stars of the B Canis 
Majoris type, hence the latter may present complications which may 
help in explaining phenomena observed. ‘The variations of light in 
both cases seem to be parallel to the variations of radial velocity. 

\ certain number of stars of the 8 Canis Majoris tvpe have now 
been studied intensively especially by the writer at the Dominion Ob- 
servatory. They are found in the following table: 


-.* Decl Visual 

H. R. Star (1900 (1900) Magnitude Spectrum Remarks 
h m , 

779 6 Ceti 2 34.4 0 6 4.04 B2 

1463 vy Eridani 4 31.1 3 33 4.12 B2 

2294 B Canis Majoris 6 18.3 17 54 1.99 Bl 

2387 4 Canis Majoris 6 27.6 Zo 21 4.35 Bl 

2571 15 Canis Majoris 6 49.2 20 6 4.66 Bl 

5735 y Ursae Minoris 15 20.9 +72 11 3.14 A\2 Otto Struve 

6084 o Scorpii BS oe —25 21 3.08 Bl 

6453 @ Ophiuchi 17 15.9 24 54 3.37 B3 

7377 5 Aquilae 19 20.5 2 99 3.44 KF 

8130 r Cygni 21 10.8 +37 37 3.82 F 

8238 8B Cephei 21 27.4 170 7 3:ae Bl 

8640 12 Lacertae 22 37.0 +39 43 5.18 B2 2. K. Young 

Among these 8 Ceti shows very erratic variations, v ridani, 8 Canis 


Majoris and 12 Lacertae show variations of amplitude in the velocity 
curves and most likely in the light-curves, while the fact that 6 Ophiu- 
chi and o Scorpii are located amongst prominent dark lanes of the 
Milky Way seems to suggest that interstellar clouds play a part in the 
mechanism of stars of the 8 Canis Majoris type as also of the Cepheid 
variables. 


PROPER MOTIONS OF STARS FROM MICROMETRIC MEASURES. 
3y Laura E. Hit. 


This paper contains the discussion of the last series of micrometric 
measures made by Burnham (Astronomical Journal, 738) for the 
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derivation of proper motion. The list contains 129 pairs. For 8&7, 
sufficient measures are at hand for the determination of the character 
of the motion. For the remainder, 


additional measures are being 
secured. 


For 23, reliable annual proper motions in excess of 0”.05 


were obtained of which the 9 that follow are greater than 0”.01. 


B.G.C Nam R. A. Decl \oti Remarks 
860 ~142 i 3o +14 39 No Motion \( 
07225 :101°5 AB 
2807 2735 5 27 6 35 07157 :163°5 \B 
No Motion Bi 
3853 110519 , 2 +25 56 07170 :222°8 AB Motion of A 
().012:205.7 AC Motion of ¢ 
4454 13308 g 2 35 49 (1338 :133°7 AC 
5691 S621 ll 4 66 40 07354 :250° 1 \B 
(). 344 :247.4 \( 
Wolf i Ze & 19 Nays Seeees 
8786 110 Her 18 40 20 26 07329 :182°4 \C 
B. D: 16°3752 o 3 16 41 07299 :172° 4 \ BD 16 3751 
10943 S788 21 18 7 6 0-111 :289°7 


\ TABLE Ol 
By Herpert A. How 


In order to make the Denver methods of solving Kepler's Problem 
superior time savers, tables giving log (. 


sin.) and (A sin 1) 
are needed. 


To compute these handily and accurately a special formu- 
la and method of procedure have been devised, and the computations 
have now been nearly completed by 


University of Denver students. 
‘or the publication of the tables no arrangements have yet been made 


THE VARIABLE STAR SX HERCULIS 
By M. F. Jorpan 


The variable star SX Herculis, 160325, 


of spectral class K2, is of 
interest first because it has a period of al 


uit 100 days, and second be 
cause its spectrum shows variable bright lines, 
W. J. Luyten, in the Publications of the 
Pacific for June, 1922, and verified by 
spectrograms. 


as announced by Dr. 
Astronomical Society of the 
an examination of Ilarvard 


Periods of 99.6 and 100.55 days have been assigned by Luyten and 
Luizet, respectively. An investigation of the star's variation on 172 
Harvard photographs throughout the 


gives the following elements: 


interval from 1891 to 1922 


Maximum = J. D. 2414672 + 1024.8 Lk, 
\ period of 100 days was estimated from the plot, and the correc 
tion to the period of 2.8 days was determined by a special form of 


periodograph designed several vears ago by Professor E. C. Pickering. 
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The photographic range is from 9".45 to 10".30, although several 
maxima and minima fall outside these limits 

On Harvard spectrum plates made July 9, 1899, May 28, 1902, and 
April 30, 1914, no bright lines are visible, but on June 23, 1898, and 
May 16, 1904, bright hydrogen lines are seen. The phases for the 
five spectrum plates are +70, +34, +29, —3, and —7 days, respec- 
tively, suggesting that bright lines occur during the rise to maximum 
brightness. 

WAVE-LENGTHS IN THE RED AND INFRA-RED SPECTRA OF 

OXYGEN AND NITROGEN. 
By C. C. Kress. 

The occurrence of air lines in both the are and spark spectra of the 
metals has led to an investigation, at the Bureau of Standards, of the 
spectra of oxygen and nitrogen as given by discharge tubes. The 
work has been carried on at irregular intervals and preliminary re- 
sults were presented to the Society at its twenty-fourth meeting in 
1920. Since then it has been possible to assign the chemical origin 
of practically all the air lines that have been observed in the red and 
infra-red regions of are and spark spectra up to wave-length 9263 \. 
In the following table are given some of the new results derived from 
spectrograms made with the concave grating: 


OXYGEN 

Vacuum Tube. Spark in Air. 
ATA. Intensity and Remarks AT. A. Intensity and Remarks 
6641.00 3 Shaded toward red. 6640.6 1 Broad, hazy 
6054.27 4 hazy 6655.0 1 Broad, hazy 
6721.33 4 6721.14 1 
7156.99 4 7157.44. 10 Broad. 
8817 + Very faint | Observed with 1-prism 8820.6 1 Broad, hazy. 
9250 + Very faint § spectrograph 


NITROGEN. 
7423.88 


7424.03 4 
7442.56 7442.76 5 
7468 .74 7468 .74 6 


8185.05 
8188.16 
8200.59 


8185.06 
8188 .23 
8200.56 


8210.94 8210.92 

8216.46 8216.59 

8223.28 8223.34 

8242.47 8242.64 * 

8568 .04 8568 . 20 hazy 
8594.34 8594.52 hazy 
8629.61 8629.71 * hazy 


8656.32 
8680.35 
8683.61 
8686.38 


8656.36 
8680.49 
8683.52 
8686.31 


et ee Dw nT UT 


DOWD WwW hRH WK AWD wWwh wut 
% . % v4 ¥ 


8703.42 8703.44 * 
8711.87 8711.86 
8718.99 8718.99 * 


*These lines occur in the are in air as well as in the spark. 
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In addition to the above lines, measurements have been made of a 
large number of lines, especially of oxygen, lving in the visual regions 
of the spectrum. Many of them are found in the spectra of certain 
B-type stars. There have also been observed a few lines of the super- 
spark spectrum of oxygen as described by Fowler. The details of the 
work with a revision of the wave-length data will appear in_ the 
Scientific Papers of the Bureau of Standards. 


PHOTOMETRY OF THE MOON 
By Epwarp S. KIne. 

\t the twenty-fourth meeting of the Society, | presented a method 
for determining the brightness of the eclipsed moon. I have’ now 
applied this method to the moon in general, and in particular to the 
portion illuminated by earthlight. 

The principle is as follows: If a star is photographed out of focus 
so that its image is of the same area and tint as the image of the moon, 
photographed in focus on the same plate and with equal exposure, 
then the total brightness of the moon is measured by the magnitude of 
the star. By photographing the star at several settings of focus, a 
scale of brightness may be obtained for comparison. Correction, of 
course, must be made for the deviations from the theoretical out-of 
focus position. It may be mentioned that the method automatically 
corrects for the varying distance of the moon from the earth, if, 
throughout the reduction, we use the mean value of the moon’s diame 
ter for determining our constants. 

Slides were exhibited of the moon near full with a comparison 
scale of images of Sirius; also, of moon with earthlight in comparison 
with Procyon. From the comparison scale, the brightness of different 
portions of the lunar surface may be obtained. For measuring these 
and other plates, Dr. H. T. Stetson has kindly permitted me to use 
his thermo-electric photometer, which proved admirable for the pur 
pose. The preliminary results give a value of about —2.0 magnitude 
for the earthlight, when the moon is about six days old. This is the 
measure of the total brightness, if the entire disk of the moon was 
equal in intensity with the earthlight near the limb. 

Observations of the brightness of different portions of the full 
moon are being made at Arequipa with an instrument which gives 
a lunar image of more ample scale. It is hoped to repeat the measures 
in vellow light and to obtain thus the color-index of all portions of the 
surface. 


COLOR INDEX APPARATUS 
3y Epwarp S. Kine. 


An eight-inch disk of optical glass furnished by the U. S. Bureau 
of Standards proved of such excellent quality that, when placed over 
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the objective of the Draper telescope, it produced no deformation of 
the stellar images. 

Therefore I was led to use it for focal rather than for extra-focal 
images as I had intended. [Even after I had coated the surface of the 
disk with a film of yellow-stained gelatin, the images on an isochro- 
matic plate were good. Having removed the yellow film from a circu- 
lar area in the center of the disk, | placed over this portion an achro- 
matic prism of small angle. Thus, each star photographed in vellow 
light is accompanied on the plate by a close companion photographed 
by the light,—principally blue,—entering through the central area. By 
placing caps over the disk the yellow area may be reduced to one half 
or more. If now we photograph the same region with equal exposures 
on the same plate, but with different yellow areas for the two, then for 
each star we shall have four images. The two images in blue light 
show if any change in the sky has occurred between the two exposures. 
The two images in yellow light give the scale, and the relation of the 
vellow to the blue images gives the color index. A slide was exhibited 
showing the character of the images. Plates taken in this way indicate 
clearly the difference between blue and yellow stars and are on a scale 
open enough to give exact measures. Stars of the eighth magnitude 
are easily photographed in ten minutes. 

The apparatus is adapted for giving the color index of the stars 
over a considerable area. It can also be used with multiple images to 
obtain simultaneous light-curves of variables in blue and yellow light. 


PHOTOGRAPHIC OBSERVATIONS OF NEBULAE 


By C. O. LAMPLAND. 


A short account was given, illustrated by slides from photographs, 
of the continuation of the series of systematic observations of Nova 
Persei (1901) and Barnard’s wisp of nebulosity near it discovered in 
1916, the variable nebula N. G. C. 2261 (Hubble), the Crab Nebula, 
the Trifid Nebula, and the faint nebular structure around R Aquarii. 
The discovery of two new globular clusters was announced. All the 
observations were made photographically with the 40-inch Lowell 
reflector. 

Nova Persei (1901) continues to show marked activity as an irregular 
variable star. The form, structure, and position of the wisp of nebulos- 
itv near the nova is slowly changing. Its motion is away from the nova 
at the rate of about one third of a second of arc per year. 

As in years past the variable nebula N. G. C. 2261 at times under- 
goes rapid and striking changes. Numerous photographs taken during 
the past six years were shown. Reference is here made to the abstract 
of a report on the nebula given at the Middletown (1921) meeting of 
the Society, describing some of the more marked activities of the 
nebula over an interval of five years. An extensive faint nebulosity, 
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diverging from the nucleus, opposite to the bright fan-shaped nebu- 
losity, is well shown in long exposure photographs made the past vear. 
This formation is probably comparatively constant in brightness and 
form but it requires a long exposure to bring it out, so that it is not 
shown on the shorter exposures usually made to follow the changes 
in the brighter structure. 

The discovery of changes in the Crab Nebula was announced in 
March 1921. The nebula has been photographed frequently since 
then. Suitable negatives show changes in comparatively short inter- 
vals. In addition to displacements of structure in parts some of the 
detail is variable both as to brightness and form. 

A series of photographs of the Trifid Nebula, extending over a 
period of seven vears, indicates slight displacements of two fine fila- 
ments, not far from the bright multiple nucleus, crossing one of the 
conspicuous dark lanes. 

The faint nebular structure discovered around the long period vari- 
able R Aquarii was described at the Swarthmore meeting in December 
1921. Since the star passed the sun there has been no opportunity to 
make long exposures of the star under favorable conditions. [But the 
photographs obtained indicate no perceptible changes in the form or 
brightness of the surrounding nebular structure for the comparatively 
short interval covered by the available photographs. Short exposures 
on the star near minimum light show an elongation of the image in- 
dicating that the true star is embedded in or surrounded by a nebular 
envelope. 


The new clusters announced were N. G. C. 2419 and 6342. 


\ NEW SCOUTING SPECTROSCOPE FOR PROMINENCES. 


By Ouiver J. Let 


This spectroscope was designed by the writer, a working model wa 
also constructed by him and used on the 40-inch telescope and the final 
instrument was made by Mr. Stephen Stam in the machine shop of the 
Yerkes Observatory. 

Several considerations led to development of this instrument. 

1. It takes at least 1% hour to remove the instrument used the 
night before on the 40-inch telescope, attach the Rumford Spectro- 
heliograph and take and develop the prominence plates. At a time, like 
the present, when solar activity is at or near a minimum, nearly all 
of this time is a pure waste. 

2. It is very desirable to be able to see how a prominence is “‘carry- 
ing on” in between the taking of photographs of it. 

3. Such a spectroscope must be light of construction, must be easily 
attached tc the telescope without removing other instruments, and, 
once in place it must not interfere with the use of the spectroheliograph 
when such use is desired. 
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4. Its purpose is reconnaisance and not measurement. lerfection 
of parts and adjustment is entirely subsidary to ease and speed of 
manipulation. 

All of these conditions have been fairly met. 

The instrument is a rotating spectroscope and consists of two parts. 
A mirror, set in two brackets, turns the cone of light from the objec- 
tive through 90 degrees and throws it out to one side where a focal 
image of the sun is formed on a rotating plate which is the base of the 
spectroscope. By means of two total reflecting prisms and a small 
mirror sufficient length of optical path is obtained without sacrificing 
compactness arid convenience in handling. 

The slit is curved to the limb of the sun and with the optical parts 
accommodates a distance of something over a linear inch of the sun’s 
edge at a time. The two prisms cost $5.00, the,two lenses having 
apertures of 28 mm and focal lengths of 28 cm, cost $15.00 with their 
cells. One of our Michelson gratings forms the dispersion piece. 

A circular scale enables the observer to read off position angle. 
NESW, of any prominence directly. 

Twenty minutes from the time the observer enters the dome suffices 
for attaching this spectroscope and making a careful examination of 
the whole perimeter of the sun. 

A more detailed description of this instrument will be published in 
the Astrophysical Journal. Any one desiring to study solar prom- 
inences visually can easily make a similar instrument at a nominal cost. 
Ordinarily the base of the spectroscope can be placed directly in the 
focal plane of the objective, which obviates the need of the auxiliary 
reflecting device. 


ON DETERMINATION OF MAGNITUDE ERROR BY KAPTEYN’S 
SPOT METHOD. 


3y OLiver J. Lee. 


In the January number of the -/strophysical Journal, 1915, Professor 
Kapteyn outlined a neat and apparently very simple method of de- 
termining the magnitude error in measures of stellar photographs. 

Experiments were made at Yerkes to give the method a trial and to 
determine the best instrumental conditions for such work. This paper 
deals with the results of such tests and in one of the three fields, which 
were used, there is some indication that an approach has actually been 
achieved in finding the error. 

Spot plates were taken at infra-focal distances of 29 mm and 42 mm. 
Test was made to see if the spots had acquired any power of selective 
absorption in the process of developing and fixing the plate. They 
were found to be entirely neutral. 
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CONCLUSIONS. 

1. Definite evidence of maladjustment of field to spot plate was 
found in the plates of Praesepe. This is a source of trouble which 
will always be present in this method. 

2. In none of the cases discussed in this paper has it been possible 
to isolate the magnitude error with any degree of certainty. The only 
possible approach is that of the Perseus cluster in which a group of 
14 stars of average magnitude 11.0 gives a residual smaller by 0”.0085 
than another group of 12 stars having an average magnitude of 9.5. 

3. Further work in this line should be made with apparatus in 
which the spot plate may be replaced and be made to register on the 
field with the precision of a micrometer setting. 

4. Ina telescope of the ratio of aperture to focal length ordinarily 
used for parallax work, the spot plate should be taken and used at an 
infra-focal distance of 2'% to 3 inches. 

5. There can be no hope of determining the magnitude error by 
this method unless enough plates are used to practically eliminate 
accidental errors for each star used. 

6. Some such field as the Perseus cluster is best suited for this 
investigation. Several scores of stars must be used. 

7. The writer does not propose to carry this work further at this 
time. 


THE DISTRIBUTION OF NOVAI 
By Knut LuNpMARK 
Apparent Distribution. The views advocated by several astronomers 
that novae appear in Milky Way regions on account of the accumula 
tion of stars in that part of the sky is not supported by a discussion 
of the material existing. Photographic work at Lick and Mount Wil- 


son Observatories suggests that some relation exists between the novae 
and dark and bright nebulae. This theory also gets support fron 
comparisons between the Milky Way structure and the location of 


novae. 

Distances and Mean Absolute Vagnitude lhe relation between 
dark nebulae and novae also gives some indication of the distances of 
the latter, assuming the computed parallaxes of the former to be essen 
tially correct. Determinations of the mean absolute magnitude J/ for 

1e following table 


Method \/ Weigl 


1 
I 


novae have been obtained as given in t 


‘rom the “dip” of the Nova System 6.5 ] 
From the concentration of novae in the Sagittariu 9.5 1 
“a . {—7.2 1 
From 11 proper motions of novae ) 9 8 1 
From measured parallaxes 2 v4 
7 f 
7.6 
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Magnitudes. The faintest (perhaps also the most distant) novae 
are found between the galactic longitudes 278°-332°. The fainter 
novae seem in the mean to have a higher galactic latitude than have 
the brighter ones. There are also indications that the brighter a nova 
is at maximum, the larger is the difference between the maximum and 
minimum magnitude. As a proper means of classifying novae the use 
of the integrated light-curve is suggested. 

Spectra. No common type of spectrum seems to characterize the 
novae in the later stages of their developments. 


Object Spectrum Time Since Maximum 
Nova Aquilae No. 4 R 3 years 
Nova Cygni 1920 3 : 
Nova Aquilae No. 3 P+oO . 
Nova Geminorum No.2. O  “ 
Nova Persei P+o0O an 
Nova Aurigae O 30 
Nova Q Cygni Cont. not planetary 46 
Nova T Corona Ma pec. — M6 pec. SC 
Nova N Ophiuchi Cont; not planetary; early type? 74 
Nova » Argus I*5 pec. 88 
Nova P Cygni B4 pec. 318 ce 


It is suggested that in many cases it is impossible from the knowledge 
of the spectrum alone to decide if a star has been a nova or not. A 
spectroscopic and photographic search after Tycho’s, Kepler's and 
Anthelmus’ nova has not yet yielded positive results. 

Number of Novae. From Bailey’s results it follows that during 500 
million years (the minimum time for the age of our planet) the out- 
bursts of novae have surpassed in number the probable number of stars 
in our universe. Even assuming that the same star appear several 
times as a nova, it still seems impossible to avoid the conclusion that 
almost every star has appeared or will appear as a nova. 

Relations with Other Classes of Stars. Relations are more or less 
clearly indicated between the novae and following classes of stars: 
irregular variables, long-period variables, some short-period variables, 
B stars with bright lines, special red stars, planetaries, Wolf Rayet 
stars, and Cepheids. 

Cause of Novae. The proportional increase in the surface temper- 
ature at the outburst of a nova seems to be small as compared with the 
increase in dimensions of the star. Nebulosity may act as an agency 
for the outburst, but very little support is given to the common view 
that novae pass through nebulae. Planetary bodies falling on a sun 
not being in equilibrium may account for many of the nova phenomena. 

Novae in Spirals. Some analogy is shown between the frequency of 
novae in the \ndromeda Nebula and that of the novae in the Sagittarius 
star clouds. Assuming the same absolute mean magnitude in the two 
cases, it is found that the distance of the Andromeda Nebula equals 
63 times the distance of the Sagittarius Milky Way region. 
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THE PROPER MOTIONS OF SPIRAL NEBULAE. 


By Knut LUNDMARK. 


The fundamental discovery by V. M. Slipher that the spirals have 
space velocities of the order of 1400 km/sec. gave a new interest to 
the question of the size of the proper motions of nebulae. In order to 
investigate the value of the measures existing, one hundred spirals 
have been selected and all existing measures of the nuclei brought 
together and reduced to a common epoch. The oldest observations 
of such accuracy that they can properly be used are from the time 
around 1860. The material is rather inhomogeneous, as so many differ- 
ent methods and instruments have been used. Tor that reason a 
weighting system has been derived using the steps from 0 to 6. Sys 
tematic corrections have also been applied to the different series of 
observation. In several cases modern values for the position of th 
comparison stars have been used but much material at hand could still 
be improved if we had better knowledge of the position of comparison 
stars used. 

The motions have been derived by usual methods. The mean proper 
motion of 83 objects for which the solutions have been finished is 4”.2, 
with a mean error of the same order of magnitude. Using thes 
motions for a derivation of the sun’s apex we have found: 


| 288 D 69 ] 070153 


Using 38 radial velocities of spirals we have found the values: 


345 D 1-77 ] 625 km/se 8101 


< Kil 
The agreement is very poor and it is concluded that the propet 
motions derived must be illusory or affected by large systematic errors 

Still they may have some value, as their mean value ought to give 
an upper limit for the real proper motions and thus also an uppet 
limit for the mean parallax. We find from the material at hand 
mean parallax of 0”.00012, suggesting that the measured spirals cat 
not be closer than 30,000 light years 

In the table are the derived proper motions given for a few well- 
known objects. The first two are the spirals with th 
radial velocity. 


lar ] 1 
argest KNOW 


Object p p 
nN. € 584 07115 025 
936 On 28 
1068 O40 i MOR 
4565 057 j O4¢ 
4594 } 010 054 
4649 } 016 003 
4736 + 013 + .012 


We are indebted to Professor Karl Littmarch at Upsal: 
able assistance in the computations. 
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HISTORICAL NOTE CONCERNING THE FUNDAMENTAL 
EQUATIONS IN STELLAR STATISTICS. 





By Knut LUNDMARK. 


If the number of stars for different magnitudes are known and the 
form of the luminosity law is given, there exist two integral equations 
from which the density can be computed for different distances, or the 
mean distance or mean parallax can be derived for different magni- 
tudes. The solutions of these equations have been studied by Seeliger, 
Schwarzschild, Charlier and others. The equations have a very wide 
application in modern astronomy, as they can easily be adapted for 
every variable in stellar astronomy depending on the distance (for 
instance proper motions of stars or distance between the components 
of double stars). 

The integral equations in stellar statistics seem to have been 
derived for the first time by Dr. H. Gylden, late director of the observa- 
tory in Stockholm. In a paper published in Swedish in 1872 he derives 
the well-known equations in essentially the same form as they are used 
in modern investigations. The numerical data used in the paper are 
the star counts of von Littrow, deduced from the magnitudes given 
in the catalogues of the Bonn Durchmusterung. Gyldén assumed a 
constant value for the star density and used the equations for deriving 
the number of stars for every magnitude and the ratio of the distances 
for stars of different magnitudes. 

This paper of Gyldén’s was translated into English and published in 
the United States as an octavo pamphlet by the late Dr. E. S. Holden 
and Mr. Eric Bergland. No year is given for the printing but the 
translation seems to have been published in the year 1875. 

As the paper of Gyldén seems to be very little known and the in- 
vention of the fundamental equations in stellar statistics in many 
text-books and monographs is stated to be of later date, it has been 
thought of interest to point out the facts given in this note. 


THE INFLUENCE OF A GENERAL COSMIC CURVATURE ON THE 
EINSTEIN PHENOMENA IN THE SOLAR SYSTEM. 


By A. C. Lunn. 


instein’s original computations of the bending of light rays, pro- 
gression of Mercury perihelion, and spectrum shift, did not include 
allowance for the general cosmic curvature which he afterwards 
suggested in connection with the notion of a finite universe. This 
paper modifies the formulas for these three phenomena to include the 
effect of this curvature. It appears that the modifications are much 
too minute to be observable under any plausible supposition regarding 
the mean density of cosmic matter. 
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INTERNAL MOTION IN THE SPIRAL NEBULAE 
N. G. C. 2403, 4736, AND 5055. 


By A. vAN MAANEN., 


During the last vear plates have been measured of the three spiral 
nebulae N. G. C. 2403, 4736 and 5055. lor the first object two pairs 
of plates were available with intervals of 11 and 8 years; for N. G. ( 
4736 and 5055 each one pair was measured with 9 and 12 years re- 
spectively ; all plates were taken at the principal focus of the 60-inch 
Mount Wilson reflector. The results of the internal motions were 
shown by slides. 

Of seven spirals internal motions have now been determined by the 
writer; they all show that these motions represent a motion along the 
arms of the spirals outward rather than a rotation; if this 1s the case 
we must for the present abstain from deriving any idea of the masses 
of these objects. 

The several methods of deriving the parallaxes of the spirals have 
recently been rediscussed in Mount [Vilson Contributions No. 243; 
from the material now at hand it seems that the following three 
methods are the most reliable: 

a. Jeans’s method, based on the conditions necessary for the break 
ing up of the line elements of the filaments thrown off by the nucleus. 

b. The results, due to Lundmark, based on the total motions of 
the spirals, as derived by Curtis and Lundmark 

c. The parallaxes based on a comparison of the internal motions 
found by van Maanen with those found spectroscopically. 

The three methods give parallaxes between 0”.0001 and 0”.0010; this 
would mean that the spiral nebulae are at considerably smaller 
distances from us than is required by the island-universe theory. 


THE QUANTUM THEORY OF PHOTOGRAPHIC EXPOSURI 


By C. E. K. Mes 


A study has been made of the exposure of the single grains of 
sensitive material of which a photographic emulsion is composed. 
These grains are found to be of different sizes, and the number of 
grains of different sizes are distributed according to a probability 
function, the form of which depends upon the specific emulsion em- 
ploved. Grains of the same size do not become developable with the 
same amount of exposure, their developability being produced accord- 
ing to a probability function. In order to explain these phenomena 
Dr. Silberstein has suggested that we should adopt a discrete structure 
of light and that we may imagine the light to be in the form of light- 
quanta ; i. e., of long trains of light waves of very small cross-section 


66] 


ight darts,” each carrying a Planck- 


to which he gives the name 
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quantum of energy. Calculations made as to the developability which 
should be shown by grains of different sizes exposed to such a rain of 
light darts are in agreement with the results obtained experimentally. 
This is particularly true when emulsions are used in which contiguous 
grains develop together as clumps, the sensitiveness of clumps as 
shown by their developability, depending upon the total area of the 
clump and not, as might be expected, upon the sensitiveness of the 
single grains of which it is composed. 


THE GRAININESS OF PHOTOGRAPHIC MATERIALS. 
By C. E. K. Megs. 

In all photographic work, the structure of the image is determined 
by the presence of clumps of silver grains which give the negative an 
appearance which is known as “graininess.” .\n instrument has been 
devised for measuring graininess, in which a magnified projected 
image is observed in a mirror which can be made to retreat from the 
eye so that the point can be judged at which the grainy structure 
vanishes, this point being made more definite by comparison of the 
grainy field with a structureless field of the same intensity. The in- 
strument is calibrated by the use of cross-line screens, and the graini- 
ness is expressed as having a visibility equal to that of a given crossline 
screen. Using this instrument, it has been found that the graininess 
increases with the density to a maximum and then decreases again. 
The maximum graininess depends upon the emulsion but not to any 
large extent upon its treatment. 


SOME NEW SENSITIZERS FOR THE DEEP RED. 
sy C. E. K. Mess. 
Three dyes have been selected as having interesting properties from 
a number investigated. The first of these is naphthacyanole prepared 
by the condensation of betanaphthaquinaldine ethiodide with quinoline 
ethiodide in the presence of formaldehyde in alcoholic potash, the dye 
being a homologue of pinacyanole. It sensitizes with a strong maxi- 
mum in the deep red at 6900 \ and a minimum in the green. 
Acetaminocyanole was prepared by the condensation of 6-acetamino- 
quinaldine ethiodide with quinoline ethiodide in the presence of sodium 
ethylate and formaldehyde. This gave a maximum at 7300 A. It is 
unstable in the presence of small amounts of water and is not thought 
to be generally useful. 
Kryptocyanine was prepared by the condensation of lepidine ethio- 
dide as described by Adams and Haller. In normal concentrations it 
gives severe fog but in dilute concentrations good results are obtained, 
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the maximum being at 7600 A. It is thus the most powerful sensitizer 
for the near infra-red known and is expected to have applications in 
astronomical photography. In the extreme infra-red, it is inferior to 
dicvanine. 


THE RELATION BETWEEN PHOTOGRAPHIC INTENSITY 
AND EXPOSURE. 
3y C. E. K. Megs. 
[t is well known that the total exposure required by a photographic 
material to give a specific density, that is, the product of intensity into 


time, is not independent of the value of the intensity. A special in- 
strument has been developed for the measurement of this relation, 
which is generally known as the “reciprocity law.” Exposures are 


made by a single rotation of a sector wheel, this, being driven through 
a chain of gears by a constant speed motor, can be set to give exposures 
ranging from one-thousandth of a second to sixteen hours. The in- 
tensity is varied by changing the distance of the light source and its 
effective area. Preliminary results with this instrument indicate only 
a small variation of density with change of intensity through the entire 
range, the materials so far investigated being Seed 30 and Seed 23 
plates. The longer exposures, exceeding 30 minutes, require further 
investigation. While a maximum is apparent in the curves, it is by no 
means well marked and is of a very flat form. 


INTERFEROMETER MEASUREMENTS OF THE LONGER WAVES IN 
THE IRON ARC SPECTRUM. 
By W. F. Meccers Anp C. C. Kress. 


The international system of secondary standards of wave-length 
extends at present from 3370 to 6750 A. For the longer waves the 
observations of Burns (Journal de Physique (5), 3, 457, 1913) ex- 
tending from 5434 to 8824 A are supplemented by these measurements 
which embrace the same spectral region. About 200 wave-lengths of 
iron lines were determined relative to cadmium and neon wave-lengths 
by means of the well known interferometer method devised by Fabry 
and Buisson. The results will be published in the Scientific Papers of 
the Bureau of Standards. 


DISTRIBUTION OF TWO THOUSAND NEW NEBULAE, AND 
DISTANCE OF THE LARGE MAGELLANIC CLOUD. 


By D. H. Menze 


Of the two thousand new nebulae discovered at the Harvard College 
Observatory by the author from plates of two to four hour exposure 
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with the twenty-four-inch telescope at Arequipa, Peru, 70 per cent are 
globular, 17 per cent are of the spiral family. Fifteen are diffuse 
nebulae, while 246 show an elongation but could not be called spindles. 
Two annulars and several new planetaries complete the list. 

The number of globular nebulae shows a marked increase with faint- 
ness, while of the spindles the reverse is the case. On some of the 
plates a definite tendency of small nebulae to cluster about the larger 
spirals was shown. The mean density of nebulae for the southern 
galactic hemisphere is probably less than the northern. 

An examination of plates of the large Magellanic Cloud by Dr. 
Shapley and the author revealed that seven of the objects described 
as nebulae in the N. G. C. were actually globular clusters. Five of 
these objects are close together on the north side of the cloud and 
are without doubt associated with it. The mean diameters of these 
gives us a basis for computing the distance of the group. 

The known relation between parallax and angular size gives the 
parallax for the clusters and therefore for the cloud of 0”.000029, 
corresponding to a distance of 35,000 parsees or 110,000 light years. 
This makes the linear diameter of the cloud 4,500 parsees or 15,000 
light vears. At this distance it shows that there are, in the greater 
Magellanic Cloud, a number of stars with an absolute magnitude 
greater than —5. 


(To be continued.) 





JACOBUS CORNELIUS KAPTEYN.* 
IN MEMORIAM. 


By P. J. VAN RHLIN. 





With Kapteyn a man has departed from us who exerted a pro- 
founder influence on the progress of astronomy than any other man of 
science of his time. He has worked while it was day, and by his labor 
radically changed the aspect of astronomy ; besides, by his personal in- 


Professor J. C. Kapteyn, late director of the Groningen Astronomical 
Laboratory, was born January 19, 1851. at Barneveld, and died June 18, 1922, in 
Amsterdam, Holland. From 1869 to 1875 he was a student at the University 
of Utrecht. He became observer at the Observatory of Leiden and soon after. 
at the early age of twenty-seven. was appointed full professor in astronomy at 
the University of Groningen, where he later developed the “Astronomical 
Laboratory” for the purpose of measuring the positions and parallaxes of stars 
by means of photographic plates taken at various observatories. especially at the 
Cape of Good Hope, Helsingfors and Mount Wilson. As a result of these 
measures he made the famous discovery of the two “Star Streams” and_ has 
advanced greatly the problem of “the form and structure of the visible universe.” 
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J. C. Kapreyn—1851-1922. 


Photograph by F. Ellerman in 1914, during Kapteyn’s visit to Mt. Wilson. 


Reprinted by permission from the Astrophysical Journal, October, 1922. 
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fluence he induced astronomers in all parts of the world to give their 
energies to the service of the ideal he had proposed. 

The central problem that dominated his whole life may be formulat- 
ed thus: What is the structure of the visible part of the universe? 
He stated this problem more exactly than his predecessors; he collect- 
ed data of observation by means of which an approximate solution 
of the problem was given, and finally he took a first step on the road 
leading to the mechanical explanation of the structure found. 
almost incredible that all this should be the work of one lifetime. 

Let us examine more closely what exactly 
problem. 


It is 


is the content of the 
The portion of the universe investigated by astronomers 
consists of a very great number of stars, with empty space between. 
Let us represent each of these stars by a little globe, by means of which 
we make a miniature copy of the universe. We then arrange these 
globules for instance in the space of our room, in exactly the same 
way as the stars are ordered in the universe. In a definite direction 
from the centre, viz. the direction in which the star is seen, and at a 
definite distance from this centre, representing the distance of the 
celestial body, the globules must be placed one by one. <A close 
examination of this miniature copy would at once acquaint us with 
the structure of the great system. By means of simple counts we should 
get to know the number of stars in each limited portion of the system, 
and the boundary to which the universe extends in various directions 
could be read off directly from the reproduction. Now 
problem at which Kapteyn worked all his life is this: 
struct such a miniature universe ? 


the central 
llow to con 
Kapteyn tried to solve this question in two different ways. In his 
first attempt he started with the supposition that the motions of the 
stars show no preference for any special directions. He therefore 
assumed that as many globules of our miniature universe move up 
wards as downwards, as many to the left as to the right, and that the 
average velocity in every direction is the same. On working out the 
problem it appeared, however, that this supposition is not fulfilled in 
nature, so that the method had to be given up. [ut the failure was 
really a triumph: for the proof that the motions of the stars are not 
at random led Kapteyn to the exceedingly important discovery of the 
star streams. Transferred to our reproduction this theory implies 
that all the globules preferably move parallel to a definite direction, 
say to the edge of the window-sill, some from left to right 
group from right to left. 
less frequently. 


another 
Motions in other directions also occur, but 


\fter the road first taken had thus turned out a blind alley, Kapteyn 
projected a different method for the solution of the central problem. 
This led to the end proposed, and so gave a first approximation fort 
the form of the system. In the latter vears of his life Kapteyn, using 
the same method, for the second time gave an answer to the question 
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proposed, but now aided by more complete data. It appeared that 
the stars are distributed in a space having the form of a flat disc: the 
sun stands nearly in the centre of the disc and the base is parallel to 
the Milky Way. The great number of stars that we see in the Milky 
Way is accounted for by the fact that the universe extends farther in 
the direction of the Milky Way than in any other direction. 

It is obvious that for the solution of these problems a great many 
data of observation are required. These are nowadays obtained chiefly 
by the photographic process. The astronomer at the telescope photo- 
graphs definite areas of the sky at definite times; these plates are then 
studied and measured later on. The astronomical laboratory founded 
by Kapteyn and now bearing his name, is entirely based on this double 
function: on his proposition the photographic plates were taken at an 
observatory and measured out at Groningen. I[n this way Kapteyn 
collected a great many data of observation. But since the work was too 
comprehensive for one institution, and the number of faint stars was 
too great for complete observation, in 1906 he proposed to the astrono- 
mers of the world to collect all the data nowadays obtainable of the 
stars in 206 selected areas of the sky, such as position, apparent bright- 
ness, color, velocity in the line of sight, ete. On this plan many ob- 
servatories are now engaged, and NKapteyn, in collaboration with 
Pickering, has published the positions and apparent brightness of the 
stars in part of these 206 areas. [rom 1908 to 1913 Kaptevn went 
each year to the Mount Wilson Observatory in California, where he 
was engaged in astronomical work connected with the program of 
the observatory. Many of the astronomers in the United States were 
his personal friends. 

In the later vears of his life Napteyn connected the two great in- 
vestigations to which his name is attached, the star streams and the 
form of the stellar system. If the masses, the positions and the 
velocities of all the stars at a definite moment are given, it should be 
possible to deduce from them the future form of the universe accord- 
ing to the laws of mechanics. This problem in its generality is far 
from being solved. Kapteyn, however, has made a beginning with the 
so-called dynamic conception of the universe. This regards the 
phenomenon of star streams as a circular movement parallel to the 
plane of the Milky Way, in which all the stars participate: some move 
with the hands of the clock, others in the opposite direction. This 
movement might account for the flattened form of the system, which 
cannot otherwise be reconciled with the laws of mechanics. 

Kapteyn was a scientist heart and soul; besides this, he served the 
University of Groningen as a professor for more than forty years, and 
many of the present Dutch astronomers were among his students. He 
did not demand much positive knowledge from his students, and the 
body of facts he dealt with in his lectures was small; he rather showed 
how the things that we now accept as settled were once scientific 
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problems, and how former generations attacked and solved these 
questions. This was the secret of his fascinating lectures; one got 
the impression, not that the professor was narrating and the student 
listening, but that professor and student were collaborating in the 
solution of a scientific problem. 

Kapteyn was a severe critic of the present system of University 
teaching ; in his opinion the mere training for examinations rendered 
the undergraduates wellnigh unfit to become independent research 
workers. There was nothing he feared so much as the graduate who 
has amassed much learning, but who is unable to 
problem independently. In a conversation | once had with him on 
the subject, he put his opinion pithily in these words: 
failures, and you can have all the graduates. 

[ had the privilege of collaborating with Kapteyn for the last few 
vears in the solution of the problems discussed above. \What struck 
me repeatedly was the rare power Kapteyn possessed of seeing in ad- 
vance from which side a problem should be attacked to achieve a good 
result. As soon as he had stated the question, he began working at 
the solution and putting something on paper; as he himself said: ‘Let 
us start work, and the inspiration will come of itself,” or at 
time: ‘“Probiren ist besser als studiren.” If 


solve a_ simple 


Give me the 


another 
he happened to be on the 
wrong track he was astonishingly quick to perceive it, 


and knew how 


to turn the unsuccessful attempt to advantage, to find the means that 


should lead him to the goal. When once he had made a decision, he 
went on without hesitation, though it was often hard to see why he 
should feel so sure of just that way. 

lo collaborate with Kapteyn was not easy; he demanded much, 


and was disappointed if the work was not finished as soon as he had 
hoped. But it was also a rare privilege; for he who came in contact 
with Kapteyn was preserved from spiritual somnolence. [ven the 
most everyday things became surprising realities by contact with his 
mind, and matters that were scientifically “settled” he 


contrived to 
suffuse with new light. 


of heart. When the German Emperor had conferred on him the order 
“Pour le Meérite” he said to me: “I cannot understand why this 
should fall to me of all others.” And his cheerfulness finds its best 
expression in his habit of entering his laboratory and beginning his 


His friends loved Kapteyn for his cheerfulness and his simplicity 


work singing. His heart was drawn towards the sunny side of every- 
thing he came in contact with, and he did not like to linger near the 
darker sides of reality, which a life as rich in deeds as his must have 
known in sufficient measure. Lastly, his personality was upheld by 
an undefinable confidence, and it is no accident that the last words 
Kapteyn wrote to me with reference to an astronomical undertaking, 
were these: Tout va pour le mieux. 


Some time ago there was some talk of his complete works being 
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published. When I wanted to fix up a plan with him, he thought we 
ought to wait till his observations on the dynamics of the universe 
could also be included; “for,” he said, “if these are not correct, the rest 
is not worth reprinting either.” These words we hear from the mouth 
of a man of whom it has been so repeatedly—and rightly—testified that 
he saw his scientific wishes fulfilled more than anyone else! Could it 
be otherwise? Whoso has seen the ideal—and few have seen it as 
purely as Kaptevn—feels himself little before the Truth he desires 
to master. 





THE METEORIC PROCESSION OF FEBRUARY 9, 1913. 


By WILLIAM H. PICKERING. 


Part I, 


This remarkable phenomenon was in no sense a meteoric shower. 
It was a different kind of event altogether, and while undoubtedly 
much less spectacular than a great shower, such as that of Nov. 1833, 
Was in some respects more interesting and instructive. It consisted of 
a procession of fire balls and meteors all moving very slowly, in practi- 
cally the same path across the sky, from horizon to horizon. It was 
first seen near Mortlach, 65 miles west of Regina, Saskatchewan, lat. 
50°.5 N., long. 106° W. It traversed successively Manitoba, Minne- 
sota, Michigan, Ontario, New York, Pennsylvania, and New Jersey a 
few miles to the south of New York City. It then went out to sea, 
and appeared next in Bermuda, was seen from the steamship Bellusia, 
lat. 17° 35’ N., long. 51° 11’ W., and last from the steamer Newlands, 
lat. 3° 20’S., long. 32° 30’ W. The distance between the first and last 
stations is 5659 miles. Computation indicates that the meteors traversed 
several thousand miles more, while still within the limits of the earth’s 
atmosphere, thus forming prior to their final destruction a series of 
minute temporary terrestrial satellites. 

There appear, when first and last seen, to have been some 40 to 60 
fire balls, arranged at first in 4 or 5 separate groups. Several of these 
had long tails. In part of the route they were accompanied by in- 
numerable finer particles that were swept off of them in their rush 
through our atmosphere. The interval during which the larger fire 
balls were visible under favorable circumstances seems to have been 
from 30 to 40 seconds, and the duration of the display about 5 minutes. 
In Canada their color was usually described as vellow or reddish, but 
not white. Generally they were compared to bright stars, sometimes 
to Venus, but in Bermuda the two leaders looked like large are lights, 
slightly violet in color and of diameter equal to the moon. Their true 
angular diameter was of course much less than this. An incandescent 
steel globule 0.2 inches in diameter, at a distance of one half mile was 
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found by Professor I. L. Smith in 1857 to appear of the moon’s diame- 
ter (Jour. R. A. S. Canada, 1914, 8,109). This would correspond to a 
diameter of 24 feet. It therefore appeared 1400 times its true size. 
If the meteors were at a distance of 70 miles from Bermuda, this 
would indicate that the diameter of the two leaders was about 28 
inches. 

A very full description of them, with a computation of their path, 
and estimates of their height, speed, and size is given by Professor 
Chant in the Journ. R. A. S. Canada 1913, 7, 145 (See also 404, 438; 8. 
108, 112: 9, 287, and 10, 294). The last two papers are by Mr. Denning, 
and are particularly valuable as giving the data of the two observations 
made at sea. These were not available when Professor Chant made his 
calculations, and they not only permit us to correct them, but they serve 
to give us much more definite information regarding the height, speed, 
and size of the meteors, regarding which his paper left us in consider- 
able doubt. 

The path of the meteors across the United States was about as long 
as it was in Canada, and they must have been visible over an area of 
rather more than a quarter of a million square miles, including all the 
large cities and observatories of the important states of Michigan, New 
York, Pennsylvania, New Jersey, Delaware, Maryland, the District of 
Columbia, and southern New England. In fact if the skies were clear 
they might have been seen by over 30,000,000 people. It is regrettable 
that it did not occur to any one in this area that this very unusual phe- 
nomenon was worth investigating. A collection of observations might 
at that time have been made, culled from newspapers and by private 
correspondence, similar to that secured by Professor Chant. His col- 
lection is most valuable and unique, and it is proper to say that all that 
we know about the meteors is really due to him, since it was his work 
which called Mr. Denning’s attention to the matter. My own first 
knowledge of the phenomenon was due to reading his papers. The 
total number of reports on which our knowledge is based is 141. Of 
these 135 came from Canada, 1 from southern Michigan, 1 from a 
lady in New Jersey, 2 from Bermuda, and 2 at sea. It is gratifying to 
find that America is not left out entirely in the investigation. 

It is certainly unfortunate for our scientific reputation however that 
the most important and interesting meteoric event of the past ninety 
years, visible in the early evening, and to more advantage in our 
country than in any other, should be described by us in only two very 
brief reports. Irom these two the most important information that we 
gather is that the sky was clear in those two regions. 

In Professor Chant’s first paper he gives the height of the meteor 
stream in Ontario as 26 miles. 


In a later paper he modifies this state- 
ment to 34 miles. 


Mr. Denning believes it from the data to have been 
38, and Mr. Davidson from other considerations. 45 miles. The last 
value seems to me irreconcible with the observed facts. but if. follow- 
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ing Mr. Denning, we believe that the track of the meteors in Ontario 
lay three miles south of the course laid out for them by Professor 
Chant, the two best observations, as well as the average of all the 
others, some of which are however rather divergent, appear to agree 
fairly well with an altitude of 35 miles. We shall therefore adopt this 
altitude for the meteors in Ontario, and shal! assume that their track 
crossed longitude 80° in latitude 43°.35. This we shall call the Ontario 
station. 

After passing this point, as we shall see presently, the meteors, by 
following a curved course, continued at practically the same elevation 
above the sea until they had passed the Bermudas. ‘They then rose 
slightly, and we shall therefore take their height for a considerable 
distance to be about 35 miles. They traversed during this portion of 
their path several thousand miles in what was exclusively the earth’s 
gravitational field. If not interfered with, they must necessarily have 
moved in a great circle over its surface. The only interference was 
that due to the atmospheric resistance to their motion, and to the 
pressure due to the rotational velocity of the earth’s atmosphere. The 
former would not affect the direction of the path. The latter would 
tend to push the meteors to the eastward. We shall find in a later 
paper that this deviation would amount to only a fraction of a mile, 
so that we need not consider it, but shall assume that the course of the 
meteors was that of a great circle. .\ccepting the well known law that 
the density of our atmosphere is approximately halved for every 
ascent of 3.5 miles, we find that at 35 miles it would be 1/1024 of what 
it is at sea level, or 0.8 mm. Making certain corrections for the pres- 
ence of water vapor, the change of gravity for altitude, etc., this value 
is reduced about one-half (llumphrey’s Physics of the Air. p. 69). 


TABLE I. 
Course OF THE METEORS. 
Bermudas Bellusia Newlands 
No. Azimuth Distance Height Distance Height Distance Height 
1 54° 35 20 59 28 9] 39 
2 54°5 46 28 74 36 62 25 
3 20° 57 36 97 45 35 14 


Regarding the course of the meteors, according to Professor Chant, 
at the Ontario station it was towards the south-east, in azimuth 58°.8 
measured from the south. The observations from the Bermudas and 
at sea indicate that this value is somewhat too large. Fortunately the 
meteors passed to the east of the steamer Bellusia and to the west of 
the Newlands, so that we are enabled to locate their path quite closely. 
If their azimuth had been as great as 56° they would have passed on 
the wrong side of the Newlands, if as small as 53° they would have 
passed through the zenith of the Bermudas. We shall see now how- 
ever, that even azimuth 54° is impossibly small. Three azimuths have 
been computed, 54°, 54°.5, and 55°, and the distance of the course de- 
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termined in each case, from the Bermudas, from the Bellusia, and from 
the Newlands, in statute miles. The results of these computations are 
given in the third, fifth, and seventh columns of Table I. The appar- 
ent altitude for the Bermudas was given at first roughly as 35° by 
Col. Winter. He refers later to an observation by a Mr. Gosling, who 
from a known position saw the higher of the two larger meteors go 
just over the top of a tree, whose altitude proved to be 30°.5. He gives 
a sketch, and I have taken the altitude of this meteor to be 32°. It 
cannot well have been less, nor is it likely to have been very much 
more. Ship's officers are used to estimating altitudes at sea, and | 
have taken their estimates exactly as they gave them, 25° for the 
Bellusia, and between 20° and 23° for the Newlands. I have taken 
the last at 21°.5. The corresponding heights of the meteors in miles, 
corrected for the curvature of the earth, are given in the fourth, sixth 
and last columns. We see at once that the heights of the meteors at 
the Bermudas are rather low. With azimuth 54° or even 54°.5 they 
could hardly have reached the Newlands, 3,000 miles distant. With 
azimuth 55°.5, they would have struck the sea within a few miles of 
the ship, or passed through its zenith. It therefore seems clear that the 
azimuth of the course of the meteors from our adopted station in 
Ontario can have differed little from S 55°.0 | 

The error of 3°.8 in the azimuth as given by Professor Chant is 
due to his having accepted the statement of the observer at Pense 
that the meteors passed “directly overhead.” This statement certainly 
seems definite enough, but in point of fact they actually passed, ac- 
cording to the course as we have determined it, 108 miles to the north 
of him, at an altitude of 26°! Our determination is confirmed by the 
observer at Fort William, located just to the north of the \linnesota 
line, and about half way from the Ontario station to Pense, who says 
they passed to the south of him at a zenith distance of 30°. Had he 
been in the town itself, the zenith distance would have been just 15 
but it seems he was out snow-shoeing in the open. [lis exact location 
is therefore unknown, probably even to himself, but his observation 
would locate him some twelve miles to the north of the town. This 
furnishes a pretty accurate check on the course. At Fort Francis on 
Rainy Lake, 100 miles farther west, an indian reported that the meteors 
passed to the north of him. According to Professor Chant the meteors 
should have passed to the south, and he states that he thinks the indian 
must have been confused as to his direction. Indians are usually not 
very likely to be mistaken in matters of that sort, and it seems that he 
was right after all, for the meteors did pass to the north of him. 

As an illustration of the curious numerical errors that sometimes 
occur in the observations of meteors, the observer at Richard’s Land- 
ing on Lake Huron, who seems to have been in general a careful and 
competent witness, states that the meteors passed 22°.5 to the south 
of his zenith. They actually passed 56° to the south, at a horizontal 
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distance of some 60 miles. Adopting the course laid out by Professor 
Chant the error would be considerably larger. In this case it seems 
as if there must have been some mistake, or misprint, rather than error 
of judgment. These are all of the observers located more than 200 
miles west of the Ontario station whose observations are of any value 
whatever for locating the path of the meteors, and we find that all of 
them, with the exception of the observer at Pense, whose observation 
appears to be hopeless, confirm the revision of the location of the path, 
as determined from the Bermudas and the two ships at sea. The im- 
portance of its accurate location will be obvious at once when we con- 
sider that on it all of our other numerical computations depend. 





Pic. 1. 


All of the results given in the table are plotted in Figure 1, where 
the heavy circle represents the surface of the earth. Its radius is drawn 
on one-twentieth the scale of the heights of the meteors, which for 
azimuths 54°.5 and 55° are represented by fine lines. The heights for 
the impossible azimuth 54° are represented by small circles. By this 
plan we greatly exaggerate the sharpness of the curves, and can see 
which are plausible and which are not. While it would not be safe to 
judge entirely by appearances, yet we can see that it is certain that 
the meteors never escaped from the earth, but finally buried themselves 
somewhere in the South Atlantic. Even if they followed the im- 
probable azimuth of 54°.5, when they passed the Newlands their 
height, as we see by Table 1, would have been only 25 miles. So close 
an approach to the surface would have prevented their escape. Thus 
one of the previously undetermined facts may now be considered as 
settled. 


In closing this portion of our investigation, it is important to note 
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that owing to the unexampled length of the course traversed by the 
meteors, and also to the fortunate location of the later observers with 
regard to it, it has been possible to give accurately their maximum 
heights at the three stations, Bermudas, Bellusia, and Newlands. This 
is of course very unusual. We have adopted a height for the meteors 
at the Ontario station of 35 miles, which appears to us very plausible, 
and which is in close agreement with the figures suggested by both 
Professor Chant and Mr. Denning. A g] 

they could not well have been higher. 


glance at Figure 1 shows that 
Finally we find that while re- 
maining at this altitude the meteors were able to traverse a course of 
some 2,000 miles, and as we shall see in a later paper at an only slightly 
diminished speed. In our next paper we shall discuss the speed of 
the meteors, their constitution, and the velocity of the sound produced 
by them. 


Mandeville, Jamaica, Bb. W. I. 
September 27, 1922. 
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PLANET NOTES FOR JANUARY. 





The Sun’s course will be north and east during this month from —23° 4’ to 
—17° 35’ and from 18" 44" to 20" 52". It will move from Sagittarius into 
Capricornus. 


The phases of the moon will occur as follows: 


Full Moon fan, 2 at 9 pm. CLS. FE. 
Last Quarter 9“ 7 PM. : 
New Moon 16“ 9 p.m. = 
First Quarter 24 “10 pM. : 


NOTBOK HiLOw 





NORTH HORIZON 


THE CoNnSTELLATIONS AT 9:00 P.M. JANUARY 1, 


The moon will be nearest the earth on January 8 and farthest from the earth 
on January 23. Its movement during this month will be especially interesting 
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because of two conspicuous occultations. The first is the disappearance of the 
planet Venus behind the moon at 6" 22",Washington Mean Time, on the morning 
of January 13. Venus will reappear from behind the moon fifty-six minutes 
later. The second is the occultation of the bright star Aldebaran at 5" 27 
Washington Mean Time, on the evening of January 27. This occultation will be 
1" 23" duration. The details of these phenomena are set forth by Professor 
Rigge in papers published in this issue. 

Mercury at the beginning of the month will be moving eastward more rapid- 
ly than the sun, and will come to a point of greatest eastern elongation on 


January 13. On this date it will be nearly nineteen degrees east and about four 
degrees north of the sun. It will therefore set more than an hour after the sun. 
and may be seen with the naked eye near the western horizon 


before and after this date. provided the sky is very clear. It 


for a few days 
will then move 
rapidly towards the sun and be at inferior conjunction on January 29. 

Venus will continue to be the brilliant object in the morning sky during this 


month. It will rise earlier from day to day and be of greatest 


near a point 
elongation west of the sun at the end of the month. It will b 


e occulted by the 
moon on the morning of January 13, as mentioned above 


Earth will be nearest the sun for the year on January 2 at 5 p.m. C.S.T 
Wars will continue its motion eastward about 


ut four hours ahead of the sun 
It will be visible in the southwest in the early evening during the month. It is 


moving northward and will cross the equator on January 22 
Jupiter will be in the morning sky during the month. At the end of the 


month it will be near the meridian at sunrise. It however will still be quite 
far south. 


{ I ' 


Saturn also will be in the morning sky. It will be in quadrature with the 


sun on January 10. It will be moving slowly eastward 
Uranus will be rather close to the sun. By the end of the month it will cross 
the meridian about 2" 15" p.m. 


Neptune will be near the meridian at midnight during the 








month. It is 
short distance northwest of Regulus. 
Occultations Visible at Washington. 
[from the American Ephemeris.| 
IMMERSION EMERSION, 
Date Star’s Magni- Washing \ngle Washing \ngle Dura- 
1923 Name tude ton M.T. from N tonM.T. fromN J tion 
hm ° bh m ° s = 
Jan. 1 124 H.* Orionis OF 17 41 79 18 32 293 0 50 
2 110 B. Gemin 6.2 is: 7 50 14 1 328 0 53 
6 37 Sextantis 6.3 Mm of 68 11 58 329 0 50 
10 6 B. Librae 6.2 18 26 134 19 42 271 1 16 
12 Venus —43 18 22 57 19 18 33 0 56 
19 150 B. Aquarii 6.0 6 30 20 7 14 296 0 45 
27 275 B. Tauri 6.5 4 4 88 5 16 241 i iz 
27 a Tauri 1.1 5 27 79 6 50 251 1 23 
28 130 Tauri 5.6 15 41 84 16 32 284 0 52 
29 292 B. Orionis 6.5 3 38 88 4 36 260 0 58 
29 26 Gemin 5.2 15 14 84 16 9 293 0 56 
30 162 B. Gemin. 5.7 10 48 42 ii 32 338 0 45 
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VARIABLE STARS. 


Minima of Variable Stars of Short Period. 
[Calculated by members of the class in General Astronomy at Carleton College.] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 
dard time subtract 5"; Central Standard time 6", etc. 


Star R.A. Deel. Magni Approx. Greenwich mean times of 
1900 1900 tude Period minima in 1923 
January 
h m s dh dh dih dh dh 
SY Androm. 0 08.0 +43 09 9.5—13.0 34 21.8 , : 31.15 
RT Sculptor. 31.5 —26 13 96-105 0123 8 3 1520 2312 31 4 
U Cephei 0 53.4 +81 20 70—9.0 2 118 11 812 15 23 3022 
Z Persei 2 33.7 +41 46 94-12 3014 414 1017 2222 2 1 
TW Cassiop. 37.6 +65 19 82— 9.0 1 103 ‘& ©&2l An 
RY Persei 39.0 +47 43 8.0—10.3 6 20.7 42 1023 2416 3112 
RZ Cassiop. 39.9 +69 13 69— 8.1 1 047 4 22 12 29 6 2610 
TX Cassiop. 44.4 +62 22 9.4—10.1 2 22.2 Siz if 6 26 1 : 
ST Persei 53.7 +38 47 8.5—10.5 2 15.6 riz oF WO 25 9 
RX Cassiop. 2 58.8 +67 11 8.6— 9.1 32 07.6 4 20 
Algol 3 01.7 +40 34 23—35 2 208 Ste 88 3 22 3h 8 
RT Persei 16.7 +46 12 9.5—11.5 0 20.4 7 1 1320 2015 27 10 
Tauri 55.1 +12 12 33— 42 3 229 8 @ 22 2319 31 17 
RW Tauri 3 57.8 +27 51 7.1—<11 2 185 22. Tike 912 27 20 
RV Persei 4 04.2 +33 59 95—11.0 1 23.4 14 9 2 623 2420 
RW Persei 13.3 +42 04 8.8—11.0 13 048 310 1615 29 20 
SZ Tauri 31.4 +18 20 7.2—77 3 03.6 113° 11 0 2010 29 21 
RS Cephei 4 48.6 +80 06 9.5—12.0 12 10.1 Ss 5 7 is 3 1 
TT Aurige 5 02.8 +39 27 78— 8.7 0 16.0 els 5 D2 Bi 
RY Aurigze 1. -bae 23 10.7—117 2172 214 1018 18 23 27 3 
RZ Aurige 42.9 +31 40 10.6—13.3 3 003 68 29 BDO 24 8 
SV Tauri 45.8 +28 05 94—11.0 2 04.0 412 13 4 2120 3012 
Z Orionis 50.2 +13 40 9.7—10.7 5 049 ts 21 22. 
SV Gemin. 546 +24 28 98—<11 4 00.2 916 1716 25 16 
RW Gemin. 5 55.4 +23 08 95—11.0 2 208 6 4 2 6 2 9 
U Columbze 6 11.2 —33 03 9.2—10.0 2 19.2 $2 97 2015 2% 5 
SX Gemin. 22.0 +20 37 10.8—11.5 1 088 415 12% 2025 2 4 
RW \lonoe. 29.3 + 8 54 9.0—10.8 1 21.7 in” 8h 2 ay 
RX Gemin. 43.6 +33 21 88— 9.6 12 05.0 i 2 Wi2 317 
RU Monoc. 6 49.4 — 7 28 98—10.5 0 21.5 292 916 23 1 SI 4 
R Can. Maj. 7 149 —16 12 58—64 1 03.3 5 210 9 5 Bw 1 
RY Gemin. 21.7 +15 52 89—<10 9 07.2 8 5 1712 26 20 
Y Camelop. 27.6 +7617 95—12 3 07.3 615 3 6 19920 211 
TX Gemin. 30.3 +17 08 10.0—11.9 2 19.2 612 © 7. 23wy 
RR Puppis 43.5 —41 08 94—10.7 6 103 56 224 SH 
V Puppis 7 55.4 —48 58 41— 48 1 109 £2 bese 2s as 
X Carinae 8 29.1 —58 53 7.9— 87 0 13.0 Ss 2 2 5S 2s wt 
S Cancri 8 38.2 +19 24 82—10 9 11.6 2 1116 21 4 3015 
RX Hydre 9 008 — 7 52 9.1—10.5 2 068 621 137 DE 2h 
S Velorum 29.4 —44 46 78—93 5 22.4 32 9 BA Am 
Y Leonis 9 31.1 +26 41 93—11.2 1 16.5 223 917 23 5 29.22 
RR Velorum 10 17.8 —41 36 10.0—10.9 1 20.5 S @ 18 18 23 4 3M 
SS Carine 10 54.2 —61 23 12.2—128 3 07.2 211 9 1 22 6 28 20 
ST Urs. Maj. 11 22.4 +45 44 6.7—72 8 19.2 10 9p bBHM 27 9S 
RW Urs. Maj. 35.4 +52 34 10.3—11.4 7 07.9 i 2 810 2 2 30% 
Z Draconis 11 39.8 +72 49 9.9—13.6 1 08.6 415 T2820 2 1 31 19 
RZ Centauri 12 55.6 —64 05 85— 89 1 21.0 73 bw 3 0 Miz 
RSCan. Ven. 13 06.3 +36 28 7.5—12.5 4 19.1 5.20 15 10 25 1 
SS Centauri 07.2 —63 37 88—10.4 2 11.5 72 HS 28 ws 
133026 Hydre 13 39.0 —26 23 86—12.7 2 21:5 iy wre 2a tt aoa 
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Star 


5 Libre 

U Corone 
TW Draconis 
SS Libre 
SW Ophiuchi 
SX Ophiuchi 
R Are 

TT Herculis 
TU Herculis 
U Ophiuchi 
u Herculis 
TX Herculis 
RV Ophiuchi 
SZ Herculis 
TX Scorpii 
UX Herculis 
Z Herculis 
WX Sagittarii 
WY Sagittarii 
SX Draconis 
RS Sagittarii 
V Serpentis 
RZ Scuti 

RZ Draconis 
RX Herculis 
SX Sagittarii 
RR Draconis 
RS Scuti 

B Lyre 

U Scuti 

RX Draconis 
RV Lyre 
RS Vulpec. 
U Sagittze 

Z Vulpec. 
TT Lyre 

UZ Draconis 
SY Cygni 
WW Cygni 
SW Cygni 
VW Cygni 
RW Capric. 
UW Cygni 
V Vulpec. 

W Delphini 
RR Delphini 
Y Cygni 

WZ Cygni 
RR Vulpec. 
RY Aquarii 
RT Lacertz 
UZ Cygni 
RW Lacertze 
VW Pegasi 
Y Piscium 


TW Androm. 


R.A. 


1900 


Decl. 


1900 


n °o ’ 
5.6 — 8 07 
4.1 +32 01 

32.4 +64 14 
5 43.4 —15 14 
16 11.1 — 6 44 
126 — 6 25 
31.1 —56 
49.9 +17 
09.8 +30 5 
15+1 
13.6 +33 
15.4 +42 
298 +7 
36.0 +33 
48.6 —34 
49.7 +16 
53.6 +15 
53.6 —17 
549 —23 
03.0 +58 
11.0 —34 
i] 
min 
+458 
+12 32 
~le2 
+62 : 
7 —10 21 
ee 
—12 
+58 
432 
+22 
+19 
425 
+41 : 
+68 
+32 
00.6 +41 
03.8 -146 
11.4 +34 12 
122 —17 
19.6 +42 
32.3 +26 
33.1 +17 
38.9 +13 
48.1 +34 
49.3 +38 
20 50.5 +27 : 
21 148 —11 
21 57.4 +43 

55.2 +43 


40.6 +49 08 
51.7 +32 41 
23 2034722 


23 58.2 132 17 


h 
145 
1 


16 
17 


17 
18 


19 
12:5 
13.4 
14.4 
17.5 
24.3 
26.1 

19 42.7 

20 


24 
52 
22 


Stars 


Magni- Approx 
tude -eriod 
dh 

48— 6.2 2 07.9 
76— 87 3 109 
7.3— 89 2 19.3 
9.3—11.5 1 10.5 
92—10.0 2 10.7 
10.5—11.2 2 01.5 
6.8— 79 4 10.2 
8.9— 9.3 20 18.1 
9.5—12 2 06.4 
6.0— 6.7 0 20.1 
46— 54 2 01.2 
8.3— 9.0 1 00.7 
9. —12 3 16.5 
95—103 0 19.6 
7.5— 82 0 22.6 
8.8—10.5 1 13.2 
71— 79 3 238 
9.2—10.8 2 03.1 
9.5—10.6 4 16.0 
9.3—10.5 5 04.1 
59— 6.3 2 10.0 
95—11.1 3 109 
rf 8.3 15 03.2 
9.5—10.2 0 13.2 
7.0— 7.6 0 21.3 
8.7— 98 2018 
9.3—13 2 19.9 
9.3—10.3 0 15.9 
3.4— 4.1 12 218 
91— 96 0 229 
93—10.2 1 21.4 
11. —12.8 3 144 
6.9— 8.0 4 114 
6.5— 9.0 3 09.1 
7.3— 8.5 2 109 
94-116 5 05.8 
90— 98 1 15.1 
10 —12 6 00.2 
93—13.4 3 07.6 
9. —11.7 4138 
98—11.8 8 10.3 
8.8—10.6 3 09.4 
105—13 3108 
8.2— 9.8 37 19.0 
94-121 4 19.4 
10.5—118 4 144 
71— 79 1 12.0 
99—108 0 140 
96—11.0 5 01.2 
8 8—10.4 1 23.2 
9.1—10.5 5 01.7 
8.9—11.6 31 07.3 
10.2—11.2 5 04.4 
10.0—10.6 5 06.4 
9.0—12.0 3 18.3 
86—11.5 4 029 


et eet Oe ee * Le 


to et UL DO 


by NII 


do TID 


wi 


10 


10 2 


15 
12 
12 
10 
16 
10 


14 
10 


10 


Minima of Variable Stars of Short Period—Continued. 


h mean times of 
ninima in 1923 


January 
h d 

20 18 
11 18 
2 
6 23 

- 

16 17 
232i 
17 20 
10 17 
19 () 
: 2 

12 24 
9 17 

18 20 
13° 17 
16 19 
16 19 
7 7 
() 24 

a 2 

19 23 
17 

8 21 

4 23 

12 19 
15 19 
2. 
i $3 
21 18 
i 2 
ae 

s 2 

iZ 22 
19 18 
0 20 

19 22 
15 20 
2 18 

4 22 

17 24 
»() 

10 21 
12 20 
6 20 

16 22 
16 24 
17 18 
20 2i 
24 

12 17 
4 21 

13 23 
7 20 


h 
19 


9 
20 


» 18 


16 
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Maxima oft Variable Stars ot Short Period. 


[Calculated by members of the class in General Astronomy at Carleton College.] 
Given to the nearest hour in Greenwich mean time; to obtain Eastern Stan- 


dard time subtract 5"; Central Standard time 6°, etc. 


Star 


SX Cassiop. 
SY Cassiop. 
RR Ceti 

RW Cassiop. 
V Arietis 

SU Cassiop. 
RW Camelop. 
SX Persei 
SV Persei 
RX Aurige 
SX Aurige 
SY Aurige 
Y Aurigae 
RZ Gemin. 
RS Orionis 
T Monoc. 
RT Aurige 
W Gemin. 

¢ Gemin. 

RU Camelop. 
RR Gemin. 
V Carine 

T Velorum 
V Velorum 

Zz Lec is 

RR Leonis 
SU Draconis 
S Musce 
SW Draconis 
T Crucis 

R Crucis 

S Crucis 

W Virginis 
SS Hydre 
RV Urs. Maj. 
ST Virginis 
V Centauri 
RS Bootis 

R Triang. Austr. 
S Triang. Austr. 
S Norme 
RW Draconis 
RV Scorpii 

X Sagittarii 
Y Ophiuchi 
W Sagittarii 
Y Sagittarii 
U Sagittarii 
Y Scuti 

Y Lyre 

RZ Lyre 
RT Scuti 

« Pavonis 


R.A, 
1900 


Decl. 
1900 


3 


Ot RPWNHNHROCO 


SERASSBILSARERSESSHSSSNLSH 


SOAR OmANKH Lb 
NI 
So 
o 
> 


CW WOOWUINA an 
ONNOCBUAMUNANDNNOANOAN 
PS 
nN 
o 
is) 


oe 
NFO 
— at et OW OS L 


BRNBRSSSANGRKS 


Onosut 
NAN DSW aN 


— te -_ 
- WS WN 


— 


15 1 
15 5 
16 10.6 —57 39 
33.7 +58 03 
16 51.8 —33 27 
17 41.3 —27 48 
47.3 — 6 07 
17 58.6 —29 35 
18 15.5 —18 54 
26.0 —19 12 
32.6 — 8 27 
34.2 +43 52 
18 39.9 +32 42 
18 44.1 —10 30 
18 46.6 —67 22 


Magni- Approx. 
tude Period 
dh 

8.6— 9.2 36 13.7 
93— 99 401.7 
83— 9.0 0 13.3 
8.9—11.0 14 19.2 
8.3— 9.0 0 238 
6.5— 7.0 1 228 
8.2— 9.4 16 00.0 
10.4—11.2 4 07.0 
88— 9.6 11 03.1 
7.2— 8.1 11 15.0 
8.0— 87 1 128 
8. 9.5 10 03.3 
8.6— 96 3 205 
9.1—10.0 5 12.7 
8.2— 89 7 13.6 
5.7— 6.8 27 00.3 
5.1— 6.0 3 17.5 
6.7— 7.5 7 22.0 
3.7— 4.3 10 03.7 
8.5— 9.8 22 06.5 
10.0—11.5 0 09.5 
7.4— 8.1 6 16.7 
76— 8.5 4 15.3 
7.5— 8.2 4 08.9 
7.9— 9.6 56 08.6 
9.1—10.1 0 10.9 
89— 96 0 15.8 
6. 7.3 9 158 
88— 96 0 13.7 
68— 7.6 6 17.6 
68— 79 5 198 
6.5— 7.6 4 166 
8.7—10.4 17 06.5 
74— 81 8 048 
9.2—99 0112 
10.3—11.4 0 09.9 
64—78 5 119 
8.9—10.0 0 09.1 
6.7— 74 3 09.3 
64— 74 6078 
6.6— 7.6 9 18.1 
96—108 0 10.6 
67— 74 6 01.5 
44— 50 7 003 
6.1— 6.5 17 02.9 
43— 5.1 7 143 
5.4— 6.2 5 18.6 
6.5— 7.3 6 179 
8.7— 9.2 10 08.3 
11.3—12.3 0 12.1 
9.9—11.2 0 123 
9.1— 9.7 0 119 
3.8— 5.2 9 02.2 


Greenwich mean times of 
maxima in 


NDUNO— 


mwWONnNAD 


DAWN Hl 


NEN NR DAAN DUD bo 


mw © 
t 


a 3 


— 
—e DoouIN 


— 
— 


a" 


—tobN 


_ 


—_ 
Oe Who Ww 


ee 
N © 


d 
14 
11 
10 


January 


h 
0 
21 
23 


23 
20 
? 


da 


20 
18 
21 


21 22 


23 


1923 


h 


0 
17 
8 
2? 


15 


d 


28 
26 


29 
31 
20 


28 


22 
a 


30 
30 


26 


h 


4 
11 
20 
10 
12 
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RN 


to 
we we SI DO Do 


bo 


to 
_— 2S 


7 18 


—) ow 


fo Ge 
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Maxima of Variable Stars ot Short Period—Continued. 





Star R.A. Decl. Magni- Approx Greenwich mean times of 
1900 1900 tude Period maxima in 1923 
7 January 

h m ° 4 dh dh dh dh dah 
U Aquile 19 240 —715 62—69 7 006 49 11 9 1810 2511 
XZ Cygni 30.4 +56 10 8. 93 0112 722 1422 2121 28 21 
U Vulpec. 32.2 +2007 65— 7.6 7 23.5 § 4 13 4 21 3 2 3 
SU Cygni 40.8 +29 01 62—7.0 3 203 414 12 7 19 23 27 16 
n Aquile 474+-045 37—45 7 042 412 1117 1821 26 
S Sagittz 51.5 +16 22 56— 64 8 09.2 €3ge id3 at B2zz 
X Vulpec. 19 53.3 +26 17 9.5—10.5 6 07.7 2 21 75 2m Bw 4 
X Cygni 20 39.5 +35 14 6.0— 7.0 16 09.3 10 2 26 12 
T Vulpec. 47.2 +27 52 55— 61 4105 118 1016 1912 28 9 
UY Cygni 52.3 +30 03 9.6—10.4 0 13.5 2 21 914 23 1 2919 
RV Capric. 55.9 —15 37 9.2—10.1 0 10.7 112 10 5 2316 30 9 
TX Cygni 20 56.4 +42 12 8.5— 9.7 14 17.1 42 18 18 
VY Cygni 21 00.4 +39 34 88—9.5 7 20.6 813 1610 24 7 
SW Aquarii 10.2 — 020 99—108 0 11.0 ie 4 [hb wae BR 
VZ Cygni 21 47.7 +42 40 82—9.2 4 20.7 3 21 818 1811 28 5 
Y Lacertz 22 05.2 +50 33 9.1— 9.6 4078 9 2 1718 26 10 
5 Cephei 25.5 +57 54 3.7— 46 5 088 ina2agy BT Baw 
Z Lacerte 36.9 +56 18 8.2— 9.0 10 21.1 10 23 21 21 
RR Lacerte 37.5 +55 55 85—92 6 10.1 2 14 8 23 2119 28 5 
V Lacertae 445 +55 48 85—9.5 4 23.6 44 144 19 3 2 2 
X Lacertz 22 45.0 +55 54 82— 86 5 10.7 513 11 0 1610 27 8 
SW Cassiop. 23 03.7 +58 11 9.2— 9.7 5 106 3 7 14 4 #19 14 30 12 
RS Cassiop. 32.6 +61 52 9.0—11.0 6 07.1 1 16 723 2013 26 21 
RY Cassiop. 47.2 +58 11 9.3—11.8 12 03.3 2 8 1412 2615 
V Cephei 23 51.7 +82 38 6.0— 7.0 0 239 3 9 10 9 24 8 31 7 
Monthly Report of the American Association of Variable Star 


Observers, September 20 to October 20, 1922. 


The eleventh annual meeting of the Association was held at the Harvard 
College Observatory on Saturday, November 4th. Some fifty 


members and 
their friends were present. Those members who were abk 


to gather together 
on the previous evening had the rare privilege of attending one of the Lowell 
Lectures given by Dr. Shapley when he discussed stellar variation and evolution. 

Following the lecture, the Council held a meeting at the Hotel Bellevue in 
Boston and transacted business of importance. Fifteen new members were 
elected to membership, including Dr. Paul D. Merrill of the Mount Wilson 
Observatory as an Honorary Member and two life members, Messrs. Butler 
and Bickell. A total of fifty new members were elected during the past year. 

At the business meeting held on Saturday morning, reports of the several 
committees were read. All showed good progress. especially the Chart Com 
mittee. The Slide Committee report indicated considerable activity in the way 
of loans and acquisitions. while the Telescope Committee reported very satis 
factory results obtained through the medium of its loan department, notably the 
progress of Mr. Peltier with the 6-inch glass loaned by Princeton Observatory. 

The proposed changes to the constitution were unanimously adopted, so that 
from now on there will be a class of membership known as Sustaining Members 
and the word Active member will apply only to those members of any class 
who are doing really active work in the Association 
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VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922. 
September 0 = J. D. 2423298 


Star J.D. Est.Obs. 


001032 S ScuLrTroris— 


3323.6 10.6 Pt. 
001046 X ANDROMEDAE— 
3314.8 11.0 Wi, 
3344.6 9.18, 
001620 T Creti— 
3289.1 5.8 Nk, 
001726 T ANpDROMEDAE— 
3286.4 8.9 Pe, 
3315.6 8&8 Gd, 
3335.8 9.8 Br, 
001755 T CassiopEIAE— 
3289.1 7.9 Nk, 
3317.4 9.2L, 
gazao 8.4 Pt, 
001838 R ANDROMEDAE— 
3278.2 13.7 Nk, 
3314.8 14.6 Wf, 
001909 S Creti— 
3318.6 10.2L, 
003179 Y CaeHEI— 


3321.9<12.4 Br. 


004047 U CassiopEIAE— 
3287.4 9.0 Pe, 
3314.8 9.9Br, 


Goose 1.3 B, 
004132 RW ANpDROMEDAE— 


3314.8 9.6 WE, 
3323.6 10.5 Pt, 
004435 V ANpROMEDAE— 
3345.6 12.6 Hu. 
004533 RR ANDROMEDAE— 
3309.7 13.7 Wf, 
3339.7. 11.2 Wf, 


004746a RV CasstopEIAE— 


3312.7<14.0 Wi, 


004958 W CaAssiopEIAE— 


3317.4 11.8 Gi, 

3323.6 12.0 Hu, 
oror102 Z Crt 

3345.6 88 Pt. 
010940 U AnproMEDAE— 

3311.8 12.6 Wf, 


011041 UZ ANproMEDAE— 


3311.8<14.2 Wf, 


011208 S Piscium— 


3340.6 11.4 Y, 
011272 S CassiopEIAE— 

3314.8 13.9 WE, 
011712 U Piscium— 

3321.9 11.2 Br, 
012350 RZ PErsei— 

3323.6 13.0 Y, 
012502 R Pisctum— 

3323.6 11.9 Pt. 
013238 RU ANDROMEDAE— 

3311.8 11.2 Wf, 

3345.6 10.3 Hu. 


013338 Y ANDROMEDAE— 
3323.6 14.2 Pt. 


J.D. Est.Obs. 


3321.8 10.4Wf, 3338.6 9.4B, 
3345.6 90M, 3345.6 9.6Hu. 
3311.6 64Kd, 3315.6 5.5 An, 
3291.4 89Pe, 3295.3 8.7 Pe, 
3320.6 920, 3323.6 © 9.2 Pt, 
3344.6 10.3B, 3345.6 10.5 M. 
3291.4 87Pe, 32953 9.1 Pe, 
3318.4 94Jp, 33184 9.1 Dp, 
3325.6 9.0 B, 3345.6 9.6 \l. 
3289.0 14.0 Nk, 3296.1<13.9 Nk, 


3321.8<14.1 WE, 


3336.7, 9.8 Sg, 
3288.4 8.7 Pe. 
3321.8 10.4 Wf, 
daoae 25.2 Br, 
3314.8 9.5 Br, 
3335.8 9.9 Br, 
3314.8 13.2 WE, 


3345.6 


3315.6< 14.0 L, 


3321.8 


3314.8<11.5 Br, 


10.8 Hu. 


13.1 Wf, 


October 0 = J. D. 2423328 


J.D. Est.Obs. 


J.D. Est.Obs. 


3339.7. 9.6 Wt, 
3317.4 6.3L 

3296.3 SS Pe, 
3326.6 9.20. 

3296.3 8.4 Pe, 
3320.4 9.1 Gi, 
3309.7. 14.5 Wi, 


3323.6 14.2 Pt. 3339.7<14.1 Wf. 
3345.5 9.1 Pt. 
3291.4 87Pe, 33148 99WEt 
53250 1O6Pt, 3325.5 11.1 Y, 
339.7 11.5 Wf, 3345.6 122M. 
3320.6 10.20, 33218 9.9 Wf, 
3339.7, 10.0 Wf, 3344.6 10.1 B. 
3321.8 12.9 We, 3335.8 11.5 Br, 
3323.6 148 Pt. 3339.7 14.7 We. 
gaze i20Br, 33236 115 Pt, 
3338.6 13.2B, 3339.7 13.3 Wf. 
3321.8 14.5 Wf. 3339.7<14.2 WE. 
3323.6 14.0 Pt, 3339.7. 143 We. 
3323.6 11.5 Pt, 3339.7 10.8 Wf, 


3344.7, 11.2 B. 
3321.8 13.6 Wf, 
3323.6 10.5 Pt. 
3338.6 13.2 B. 
3321.9 10.9 Wf, 3: 














VARIABLE STAR OBSERVATIONS, 
Est.Obs. 


sear J.D. 


of Variable Star Observers 


014958 X CASSIOPEIAE 


3323.6 
U PrErsei— 
3323.6 
S ARIETIS 
3321.7< 
R ArIegTIS 
3315.6 


22277 
DIOS 


015354 
015912 
021024 


021143a W 
3279.2 
3317.4 
3345.6 

PERSBI 
3346.6 

Z CEPHEI— 

3311.8< 


021258 T 


021403 o CeTI— 
3264.3 
3318.7 
3340.8 

021558 S Perse! 


3338.6 
022000 R Crti— 

3341.6 
022150 RR Perse! 


3311.8< 
U Ceti 


3339.6 


022813 


022980 
3312.7 
023133 R 
3321.6 
024356 


031401 X Creti— 
3311.8 
3339.6 

032043 Y Prersei— 
3288.2 


032335 
032443 
042209 


3317.5 
Nova Perse! 

3288.2 
R Tavuri— 

3341.6 
042215 W Tauri 


3340.8 


RR CrepHeI— 


12.0 Pt, 
10.4 Pt, 
14.0 B, 


1021. 
9.2 Ct, 


ANDROMEDAE 
10.5 Nk, 


7.4 1, 


8.0 Hu. 
8.3 Hu. 


14.0 Wf, 


\u, 


1G 


“NI 
am we 


is 
Sg. 


Kk 


10.8 Pt, 


8.6 Ca. 


13.5 Wi, 


73 Ft. 


12.7 Wf, 
TRIANGULI— 


7.5 Gd, 


10.0 Nk, 
10.5 Nk, 
10.0 Nk, 


10.0 Br, 


9.6 Wi, 


11.6 Pt, 


9.6 Nk, 


13.0 Nk. 


119Ca, 


10.3 Sg, 


043065 T CAMELOPARDALIS 


3317.3 
043208 RX Tauri 
3345.7 


10.0 L, 


13.8 Pt. 


043274 X CAMELOPARDALIS 


3324.6 
044617 V Tauri 


3311.8<13.0 Wf, 


045514 R Leporis— 
3315.6 


i? %, 


7.5L, 


J.D. 
3344.6 


3321.9 


3264.6 
3321.7 


3346.6 


3280.1 
3286.4 
3296.4 


3339.6 


334 


- 
wf 


on 


3345.7 
3341.6 


3335.6 


3320.6 10.20. 
9.2Pt, 33426 8&8C 
9.7 Nk, 3296.1 9.0 Nk, 
7.5 Wt. 3338.6 7.2 Pt 
14.0 Wi. 

6.7 P 7 Pi 
8.5 78B 
9.9 Hu. 

3322.0<— 13.0 | 
12.81 3321.9 129 WE, 
6.6Pt, 3345.6 7.6M. 
10.0 Nk, 3281.1 10.1 Nk, 
9.6 Pe, 3287.1 10.0 Nk, 
10.0 Pe, 3298.0 10.1 Nk, 
10.8 Pt, 3345.6 10.4) 
97 Wf, 3318.6 1031 
11.5 WE. 

94 Pe, 3339 ¢ 10.0 } 

8.7 Pt 3346-6 Q5 

ELS Pt. 

10.1 Pt. 

11.8 Pt 

9.8Br, 3341.6 9.0 Pt 

3314.9<13.0 Wf, 3319.0 13.5 Wf, 

7.0 Pt, 33359 8.0Br 


September 20 to Octob: 


Est.Obs 


J.D Est.Obs 
11.4Bb. 
95 3B. 3346.6 oo 


13.3 Pt. 


10.3 Gi, 





r 20, 1922 


645 


Continued 


J.D. Est.Obs. 
3322.0 10.3 Br, 
3311.8 8.0 Wi 
3339.7 7.5 Wi 
3315. 8.3 At 
3339 8.2 Pt, 


3335.6<11.9 Br 


3283.1 9.9 Nk, 
3289.1 10.0 Nk, 
3320.6 10.4Ca, 
3346.6 10.0 Hu. 
3321.9 10.2 Wf, 
3346.6 92 


3321.9 13.5 WE. 
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VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922—Continued. 
Star J.D. Est.Obs. 








3341.6<12.4 Pt, 
061702 V Monocrerotis— 

3321.8 11.3 Pt. 
063159 U Lyncis— 

3324.6 9.7 Y. 
063308 R Monocerotis— 


3345.7<12.6 Pt, 


goete VISPt, 3335.9<11.2Br. 
063558 S Lyncis— 

3321.8 10.5 Pt. 
064707 W Mownocerotis— 

3321.8 11.0 Pt, 3336.0 10.0 Br. 


064932 Nova GEMINORUM #2— 


3318.6 14.1 L. 
065111 Y Monocerotris— 


3321.8 9.0 Pt. 
065208 X Monocerotis— 
3318.7. 8.1L. 


3346.5<12.6 Pt. 


J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. 
050003 V Ortonis— 
3321.8 9.5 Pt. 
050022 T LEporis— 
3321.8 11.4 Pt. 
050953 R AuRrRIGAE— 
3321.8 89 Pt. 
052034 S AuriGAE— 
3318.6 8.4L, 3321.8 8.2I 
052036 W AurIGAE— 
3318.6<12.6 Pt. 
052404 S Ortonis— 
33218 7.9 Pt. 
053005a T Or1ionis— 
3315.6 10.2 L, 3318.6 9.5L, 3321.8 10.5 Pt, 3345.7 10.4 Pt. 
053068 S CAMELOPARDALIS— 
3321.8 8&3 Pt, 33276 980. 
053531 U AuricAE— 
aoere LIOPt, 33220 12.1 Br. 
054319 SU Tauri— 
3314.8 95 Wf, 33186 9.6L. 3319.0 94Wf, 33218 9.5 Pt, 
3321.9 9.4Wf, 3322.0 9.4Br, 33228 9.5 Pt, 3325.8 9.5 Pt. 
3335.9 9.4Wf, 33378 9.4 WE. 3345.7 9.6 Pt, 3346.7 9.6 Pt. 
054615a Z Tauri— 
3322.0<12.5 Br. 
054615¢ RU Tauri— 
3335.9 12.5Br. 
054920a U Ortonis— 
338217 69Ca, 33218 68Pt, 33416 7.4Ca. 
054974 V CAMELOPARDALIS— 
3314.8<13.5 Wf, 3318.4<14.0Gi, 3324.6 13.3Y,  3339.7<13.5 WE. 
055353 Z AuRIGAE— 
3312.7 10.9Wf, 3321.8 10.9 Pt, 3321.9 10.8 Wf, 3339.7 10.7 Wi. 
060450 X AuRIGAE— 
3321.8 9.6 Pt. 
060547 SS AurIGAE— 
3311.8<13.0 Wf, 3314.4<124L, 33148<14.5 Wf, 3315.6<13.9 Gi, 
3315.6<14.5L,  3315.7<13.9 Wf, 3317.6<13.9 Gi, 3318.5<13.9 Gi, 
3318.6<140L, 3319.0 15.1 Wf, 3319.5<13.9Gi,  3320.6<13.9 Gi. 
3320.7<12.6 Pt, 3321.8<12.6 Pt, 3321.9<13.9 Wf, 3322.0<12.4 Br, 
3322.8<12.6 Pt, 3323.4<13.0L,  3323.6<12.6 Pt, 3323.8 13.9 Wi, 
3324.6 113 Y, 3325.6 11.2 Y, 3325.8 11.0 Pt. 3326.6 10.9 Pt, 
3335.8<11.8 Br, 3336.7<13.0 Wf, 33378<13.0 Wf, 3338.6<11.0 Pt, 
3339.6<12.4 Pt, 3339.7<13.9 Wf, 3340.6<124Y,  3340.6<12.4 Pt, 
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VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922—Continued 
Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs J.D. Est.Obs. 
065355 R Lyncis— 
3312.7. 10.1 Wf, 3318.5 99Gi, 33219 10.5 We, 3324.6 10.5 Y. 
070109 V Canis Minoris— 
3336.0 9.1 Br. 
070122a R GemMINoruUM— 
33218 7.0 Pt, 3342.7 7.0Ca. 
070122b Z GEMINORUM— 
3321.8 12.6 Pt. 
070310 R Canis Minoris— 
3318.6 10.7 L. j 
071201 RR Monocerotis— 
3336.0 9.2 Br. 
071713 V GeminorumM— 
3321.8 13.3 Pt. 
072708 S Canis Minoris— 
3318.7 10.6 L. 3321.8 10.8 Pt, 3336.0 11.6 Br. 
072811 T Canis Minoris— 
3321.8 130 Pt. 
073508 U Canis Minoris— 
$316.7 O95L, 33218 9.1 Pt. 
073723 S GeminoruM— 
3321.9 11.0 Pt. 
074922 U GeminoruM— 
3314.9<13.3 Wf, 3315.6<13.7L. 3315.6 14.0Gi, 3317.6<13.7 Gi, 
3318.6< 13.7 L, 3319.0 14.0 Wf, 3320.7 14.0Gi, 3321.9<13.3 Wf, 
3321.9<13.7 Pt, 3322.0<12.4 Br, 3336.0<12.4 Br. 
081112 R Cancri— 
3315.7. 11.2L. 3321.9 11.6 Pt. 3336.0 11.2 Br. 
081617 V Cancri— 
3321.9 82Pt. 3336.0 8.1 Br. 
082405 RT Hyprar— 
3321.9 7.9 Pt. 
083019 U Cancri— 
3319.0 12.9 Wf. 
083350 X Ursar MAjoris— 
3321.9 11.0 Pt. 
084803 S HypraE— 
3321.9 12.4Pt, 3336.0 11.4 Br. 
085120 T Cancri— 
wonos 606835, 3219 85 Pt 
090425 W Cancri— 
3319.0 12.7 Wf. 
093178 Y Draconis— 
3340.6 10.4 Y. 
093934 R Lreonis Minoris— 
3318.6 12.1 L. 
094211 R Lreonis— 
3321.9 5.9 Pt. 
095421 V Lronis— 
3319.0 9.1 Wf, 33219 9.0 Pt. 
103769 R Ursar MaAjyoris— 
3271.0 7.8Nk, 3272.0 7.7 Nk. 3274.0 8.0Nk. 32760 7.9 Nk, 
3280.0 7.9 Nk, 3288.0 8.0Nk, 3289.0 79Nk, 3292.0 82 Nk, 
3293.3 8.0Jp. 3293.3 82Dp, 3294.0 81Nk, 3305.3 9.1Jp, 
3305.3 9.0Dp, 3318.7 9.0Br, 3319.5 9.0 Pt. 3320.5 9.3 Ca, 
3322.7 9.6Sg. 3340.5<10.5Ca, 3340.5 10.5 Jd. 3346.6 11.5 M. 
122532 T CANUM VENATICORUM— 
3280.0 10.1 Nk, 3284.1 99Nk, 3286.0 98Nk, 3289.1 9.7 Nk, 
3319.5 9.4 Pt. 
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VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 
123160 T Ursart Mayoris— 


3286.4 
3314.7 
3320.7 


123459 RS UrsaE Majoris— 


8.2 Pe, 
7.8 Br, 
7.9 Sg, 


Monthly ee of the 


American 


Association 





J.D. Est.Obs. 


3287.4 


3316.3 


3335.7 


3314.7 


3284.0 
3295.4 
3316.3 
3320.7 
3337.7 


3314.7 


3336.6 


3296.0 


3311.7 13.5 Wf, 
3336.6 14.2 WE. 
123961 S UrsaE Majoris— 
3280.0 9.7 Nk, 
3293.4 89 Dp, 
3315.3 9.0 An, 
3320.7. 8.8 Sg, 
3335.7 8.6Ct, 
133273 T Ursat Minorts— 
3311.7 10.6 Wf, 
3336.0 11.6 Br, 
134440 R Canum VENATICORUM— 
3319.5 13.0 Pt. 
140113 Z Bootis— 
3311.7 14.1 Wi, 
141567 U Ursat Minoris— 
3319.6 11.8 Pt, 
141954 S Booris— 
3315.4 9.4Gi, 
ga2t.5 S97 L. 
142539 V Booris— 
3286.0 10.8 Nk, 
3319.6 8.7 Pt, 


142584 R CAMELOPARDALIS— 


3324.3 


3281.7 10.3 Wf, 3288.7 

3305.7. 11.5 Wf, 3311.7 

3318.7 12.2Br. 3319.6 
143227 R Bootis— 

3319.5 8&7Ca, 3319.6 

3340.5 9.6Ca, 3341.6 


144918 U Bootis— 
3315.3 10.1 Gi. 
150605 Y LiprAE— 


3315.3 1201L, 3321.3 
151714 S Serpentis— 
3311.7 89 WEF, 33143 
33205 92Ca, 3321.6 
151731 S Coronar BorEAris— 
3279.1 13.0 Nk, 3280.1 
3296.0 12.9Nk, 3311.7 
3319.6 12.0 Pt, 3321.6 
152714 RU Linrar— 
3280.0 10.2 Nk, 3280.1 
3315.3 120L, 3319.6 
153378 S Ursar Mtnorts— 
3272.0 87Nk, 3274.0 
3281.1 8&7Nk, 3284.1 
3296.0 8&8Nk. 3298.0 
33147 96 WE, 3316.3 
3323.5 9.4Gd, 3327.5 
3337.3. 10.5 Ro, 3341.6 
154428 R CoronaE Boreatis— 
3272.0 69Nk, 3276.1 
3274.0 6.9 Nk, 3279.0 
3282.4 64Pe, 3283.3 
3285.0 66Nk, 3285.4 


pa Ls 
8.0 Pe, 3293.3 
8.0]p, 3316.3 
8.4Ct, 3337.7 
13.8 Wf, 3319.5 
9.1 Nk, 3287.4 
91Pe, 3311.4 
8.7 Jp, 3316.3 
8.60, 3324.3 
8.2Ct, 3344.5 
11.0 Wf, 3318.7 
11.7 WE. 
14.0 WE. 3321.6 
11.0 Cg 
99L, 3319.6 
10.6 Nk, 3317.3 
98L, 3340.5 
10.7 Wf, 3305.3 
11.8 Wf, 3314.7 
35Ft, 33217 
8.6 Pt, 3322.7 
10.1 Su. 
1141. 
87L. 3314.7 
9.5 WE, 3333.6 
12.9 Nk, 3286.0 
11.9 Wf, 3314.7 
1i7 YY, Soe 
10.5 Nk, 3286.0 
12.5 Pt. 
8.7 Nk, 3276.0 
8.7 Nk. 3286.0 
9.1 Nk, 3311.7 
9.6 Ro, 3319.6 
8.9 Jd. 3336.7 
10.7 Su, 3342.6 
6.6 Nk. 3271.0 
6.3 Nk, 3280.0 
6.1L. 3283.4 
6.31. 3286.0 


Est.Obs. 


14.0 Pt. 


8.9 Pe, 
8.8 L. 
8.7 Dp. 
8.6L. 
8.6 Jd. 


11:3 Br; 


13.5 Wt, 


8.9 Wf, 
10.0 Wf, 


8.8 Nk, 
8.5 Nk, 


9.1 WE, 


9.1 Pt. 


9.9 Wf, 


9.8 Ca, 


6.9 Nk, 
6.4 Nk, 
6.4 Pe, 
6.3 Nk. 


JD. 


3319.5 


3340.5 


3321.6 


3293.4 8.8 Ip 
3314.7. 8.7 Br 
3319.5 8.4 Pt 
3324.5 86 Jd 
3321.6 11.2 WE. 
3333.6<11.6 Wi. 
3322.7. 10.0 Se. 


September 20 to October 20, 1922—Continued. 


Est.Obs. 


3318.7<10.1 Sg. 


3341.6 


3305.3 


3318.4 


3336.6 


3326.6 


9.0 Su 





3280.1 


3288.0 
3313.7 
3321.7 
3336.7 
3346.3 


3272.0 
3281.1 
3284.0 


3287.0 


S21. 
10.0 Ca. 
13.0 Nk, 
1238. 
11.5 WE. 
11.0 Nk. 


6.6 Nk. 
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VARIABLE STAR OBSERVATIONS, September 20 to Octobx 


Star J.D. Est.Obs. J.D. Est.Obs. 
154428 R CoronaE BoreEaLis—Continued. 

3287.4 6.3L, 3288.0 6.3 Nk, 

3291.3 63L. 329019 62Nk, 


32949 6.2Kd, 3296.0 5.9 Nk, 


3309.7 6.3 We, 3310.0 6.1 Kd, 
3311.7 6.2W£, 3312.7 6.3 WE, 
3313.7. 58Sg, 33144 62L, 
3315.4 6.1L, 3315.7 62 Wf, 
3317.3 63Gi, 3317.7 64WE, 
30096 «66.1 Ft, 33203 6.11, 
3320.7 66Cg, 3321.3 6.1 An, 
3321.7 6.6Ct, 3321.7 6.5Cg, 
33227 S8Se, 33233 62L, 
3324.3 6.1 1, 3324.6 6.2 Ft, 
33280 6€©662Pt, «33305 6.1 Pt, 
3333.7 6.1 Wf, 33346 58Ct. 
Soares S9Ct, 3sse5 6.1 Ft, 
3339.7 6.2 Wf, 3339.7 6.0Sg, 
3341.5 61Pt, 3341.6 6.0Su, 
3346.5 6.1Pt. 33466 62M, 
3348.5 61Ca, 3348.6 6.0Su. 
154536 X Coronar Boreas 
3314.7. 13.5 Wf, 3321.7 13.4 WE. 
154615 R Serpgsntis 
3319.6 13.5 Pt. 


154639 V CoronaAe BoreAatis 

aa1i7 75 WE 3 

3321.7 7.6Wf, 33 
154715 R LipraE— 

3280.0 10.3 Nk, 3281.1 10.4 Nk. 

3286.0 10.5 Nk, 3289.0 10.6 Nk. 
155018 RR Liprar 

3275.4 9.3L, 3294.3 10.2 L, 
155823 RZ Score 

3319.6 8.2 Pt. 
160021 Z Scorpit 

sae SL, 3294.3 11.0 L, 
160150 RR Hercutis 

3280.0 8.6Nk. 3284.1 8.8 Nk, 
160210 U Srrpentis— 

3271.1 8.9Nk, 3 
281.0 S8&8Nk, 3 
3288.0 8&8Nk. 3 
3321.7 96Ce. 3 
160625a RU Hercutis 


wan 


Fie, 


3311.7. 13.0 Wf. 3314.7 12.7 Wi. 


3321.7. 12.4 We. 
160625b SX HercuLis— 

3309.7. 7Z&We. 3311.7 7.8 

3318.3 83L. 33196 7.9 

3321.7 8.0 Wf, 33246 82 Pt. 

3338.5 82Pt, 3340.5 83 Pt. 
161122a R Scorpu— 

3280.0<12.7 Nk 3312.3<12.9 Jp. 
161122b S Scorpi— 

3280.0 12.7 Nk, 3312.3 12.8 Jp. 
161122c T Scorru— 

3319.6 10.8 Pt. 
161138 W Coronart BorEALis— 

3314.7. 13.0 Wf, 3319.6 13.5 Pt, 

3340.5<12.5 Y. 


7.9 Wi, 


52. 


3319.6 


22257 
IIIOA 


3284.1 


Est.Obs. 


6.0 Nk, 
6.3 Kd, 
6.3 L, 
6.3 An, 
6.3 Br. 
6.3 Wf, 
6.3 Br, 
63 1. 
6.3 Ca. 
6.1 Pt. 
62 i. 
63 Pt, 
6.3. Pt, 
6.1 ( 

6.4 Br. 
6.1 Ca, 
6.0 Ya. 
6.1 Pt, 


63 Pt, 


6.9 Pt, 


7.4 We, 


10.4 Nk, 


11.61 


10.7 L, 
9.0 Nk, 
9.2 Nk, 
9.0 Nk. 


99 Pt 


13.2 Wf, 


r 20, 1922 


22 
II 


hw. 


3289.4 
3294.4 
3298.3 


3311.4 


3313.3 


3315.3 


eae « 
3317.3 
3318.7 


3320.5 


pt 
3321.6 
22.6 
aa ie 
3323.7 
) 


IIL OD 


3332.5 
2226 

IIIS.O 
3339.6 
3340.5 
3345.5 


3347.6 


3321.6 


3340.6 


3286.0 


3320.6 


3319.6 


649 


Continued. 


Est.Obs 


6.2 Pe, 
6.3 a 
6.3 ® 
631, 
6.2 An. 
6.3 An, 
6.2 L, 
6.2 Sg. 
6.1 Pt. 
6.2 Wi, 
6.1 Pt, 
6.4 Cg, 
6.3 ( 4 
6.1 Pt. 


5.7 ¢ 


7.2 B, 
7.0 Ca. 


10.1 Nk, 


11.5 Pt 


3336.5<12.8 B. 
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VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922—Continued. 
J.D. Est.Obs. 


Star J.D. Est.Obs. 
161607 W OpxiucHi— 
3285.4 13.0L, 
162112 V OpniucHI— 
3309.3 8.4 Bp, 
162119 U HprcuLtis— 
3288.4 11.9 Pe, 
3321.7 
162319 Y Scorpi— 
$2853 123L. 
162807 SS HercuLtis— 
3279.3 11.8L, 
3309.3 
3318.3 
3321.3 9.6L. 
3337.7 9.4 Ct. 
162815 T OpniucHi— 
$285.3 13.2L, 
162816 S OpHiucHi— 
3285.4<12.9 L, 
163137 W Hercutis— 
3320.6 13.4 Pt, 
163172 R Ursae Minoris— 
3315.3 9.6 Bp, 
163266 R Draconis— 
3318.7 12.0 Br, 
3335.7 113 Br, 
164055 S Draconis— 
3346.6 86M. 
164319 RR OpniucHI— 
4 94L, 
164715 S Hercutis— 
3315.4 8.9 Gi, 
3324.6 8.5 Gd, 
165202 SS OpniucHi— 
3320.6 12.2 Pt. 
165631 RV HercuLis— 
3347.6 15.0 Pt. 
170215 R OpniucHi— 
agar6 97 Ct. 
170627 RT Hercutis— 
3314.7 
3339.6 8&7B. 
171401 Z Orniucni— 
3305.3 12.3 Jp, 
171723 RS Hercutis— 
3278.1 12.3 Nk, 
3286.0 12.3 Nk. 
3309.3 12.2 Jp, 
3320.3 11.9 Dp, 
3346.6 
172809 RU OpnuiucHi— 
3293.4 12.0 Jp. 
3320.3 12.9 Jp. 
173212 RT SERPENTIS— 
3279.4 9.4L, 
174406 RS Orniucni— 
20.6 11.0 Pt. 
175111 RT Opniucni— 
3316.3<12.7 Dp. 
175458a T Draconis— 
3314.7 . 11.0 Br. 


9.6 Jp, 
9.6 Bp, 


13.1 Wf, 


10.0 Wf, 


9.5 WE. 


J.D. Est.Obs. 
3286.0 13.9 Nk, 
3317.4 8.4 Bp, 
3314.7 13.2 Wf, 
3336.7. 13.2 Wf, 
3293.4 10.6 Jp, 

3309.3 9.7 Dp, 
3320.3 9.4 Jp, 

3321.3 9.3 Bp, 


3315.3<128'L. 
S5163° 1161. 
3340.6 
3324.3 


3320.6 1 
3339.6 1 


d3l0.5 9.6L, 


3320.6 
3327.6 


9.0 Pt, 
8.6 O. 


3321.7 9.0 WE, 


3305.3. 12.2 Dp, 


3280.1 1 
3287.1 1 
3309.3 1 
3320.6 1 


3293.4 
3320.3 


12.0 Dp. 
13.0 Dp, 


3314.4 9.3L, 


3317.4 10.1 Gi, 


J.D. Est.Obs. 


$515.3<13:5 L. 


3319.6 


3315.3 
3339.6 


3293.4 
3309.4 
3320.3 
3321.7 


3321.6 


3320.6 


3321.7 
3335.5 


3327.6 


3315.4 


<. 3284.0 
<, 3289.0 


3314.7 
3321.7 


3309.3 
3320.6 


3321.3 


3321.6 


7.9 Pt, 


12.9 Gi, 
13.1 B. 


10.4 Dp, 
9.5 Bp, 
9.3 Dp, 
9.6 Ct, 


12.0 Y. 


10.2 Pt. 


8.7 Cg, 
8.0 B, 


10.2 Y, 


3321.3 


3320.5 


3294.3 
3314.4 
3320.5 
3335.6 


3330.6 


3324.6 


3339.5 


3336.7 


3320.6 


3285.1 


<. 3294.0 
f, 3320.3 
lf, 3336.7 


3309.3 
3321.6 


3335.7 


8.1 Bp. 
13.4 Pt, 


118 Cg, 


8.5 Jd, 
8.0 Ca. 


8.7 Wf. 


118 Pt. 


mh 


tniow + 
Aa 


—— 
a 

> 

_ 


ww bv 


10.5 Br. 
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VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922 


Star J.D. Est.Obs. 
175458b UY Draconis— 


3314.7. 11.8 Br, 
175519 RY Hercutis— 
3294.4 9.5 Pe, 
3311.3 9.2 Dp, 
3321.6 94B, 
3335.6 9.7B, 
175654 V Draconis— 
3295.4 10.4 Jp, 
3330.6 10.40. 
18053% T Hercutis— 
3283.4 13.3 L, 
3314.4 10.0L, 
3320.3 9.2 Dp, 
3323.7 9.2Cg, 
3324.6 9.2 Ya, 
3335.6 89Ct. 
3342.6 8.5 Su, 
180565 W Draconis— 
3316.4 12.4 Jp, 
180666 X Draconis— 
3314.7. 11.3 Br. 
3335.7. 11.2 Br, 
180911 Nova Opniucni #4— 
3287.4 12.5L, 
181031 TV Hercutis— 
3287.4 10.8L. 
181103 RY Opnrucui— 
3309.7. 12.8 Wf, 
3317.7 13.4 Wf, 
181136 W LyraE— 
3269.6 8.5L, 
3314.4 10.1 L, 
3321.6 10.2 Y. 
3324.6 10.7 Ya, 


3340.6<10.5 Ca, 
SV Hercutis— 
3285.4 13.4L, 
T SERPENTIS— 
3285.1<12.9 Nk. 
SV Draconis— 
3293.4 11.0 Jp, 
3321.6 12.7 Y. 
RZ Hercutis— 
3321.6< 12.5 Y. 
183308 X OpniucHI— 


3271.6 8.6L. 
3280.1 8.6 Nk, 
3294.4 8.6L, 
3320.6 8.6 Pt, 


184134 RY Lyrar— 
3327.5<11.7 Jd. 
184205 R ScutTi— 


3271.0 5.4Nk, 
3284.1 5.6 Nk. 
3286.1 5.7 Nk. 
3288.1 5.7 Nk, 
32949 5.5 Kd, 
3309.9 6.1 Kd, 
3313.3. 6.9 An, 


3315.7 6.5 Br. 


J.D. Est.Obs. 
3321.6 114Y, 
3299.4 9.1 Jp, 
3320.3 9.1 Jp. 
3324.6 9.5 Gd, 
3346.6 10.0 M. 
3295.4 10.4 Dp. 
3296.4 12.6L, 
3315.4 9.7 Bp. 
3320.6 9.3 Pt, 
3324.3 8.9L, 
3327.6 8.9 Jd, 
3337.7 89Ct, 
3346.6 83M. 
3316.4 12.5 Dp. 
3316.3 11.1 Jp, 
3339.6 11.4B. 
3320.4 12.8 Gi. 


3296.4 10.5 Pe. 


3312.7 13.3 Wf, 
3320.6 13.5 Pt, 
3293.4 8&8L. 
3314.7. 10.2 Wf 
3321.6 9.0B 
3324.6 10.70, 


3342.6<10.1 Jd, 


3311.4<13.3 L, 


3293.4 11.0 Dp. 


3274.0 8.7 Nk, 
3281.1 ; 
3296.0 9.1 1 
3321.3 8.71 


3274.0 5.7 Nk. 
3284.4 58 Pe. 
3286.4 5.8 Pe, 
3292.1 5.9 Nk, 
3296.1 5.9 Nk 
3310.4 68 An. 
3313.7 6.0 Sg. 
3316.5 6.1 Ro, 


3320.3 
3324.6 


3305.4 


3309.3 
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J.D. Est.Obs. 
3335.7 11.3 Br. 
3299.4 9.0 Dp. 


9.11 Ip, 
920, 


9.9 Jp. 


10.3 Jp. 


3319.8 9.4Sg. 
3321.6 10.1 Br, 
3324.6 9.5 Gd. 
3332.4 9.3 Bp, 
3339.5 8.8Ca, 
33206 13.2 Pt, 
3316.3. 11.2 Dp, 
3320.6 13.5 Pt 


3314.4 97L, 


47 13.3 Wf. 
13.4 Wf, 


3321.6 


3309.7 


3317.7 10.3 Wf. 
3321.7 10.5 Wf. 
3333.7. 11.2 Wf. 


3346.6<11.0 M. 


3317.3 14.11 
3305.4 12.1 Jp 
3276.1 8.6 Nk 
3284.1 8&7 Nk 
3314.4 8.7 


3279.2 5.3 Nk. 
3285.4 5.8 Pe, 
3287.1 5.8 Nk, 
3293.0 5.6Kd 
3296.4 5.8 L, 
3311.0 6.6Kd, 
3314.4 6.5L. 
3317.3. 7.0 Gi, 


9.6 Wf. 


3280.0 


Continued. 


J.D. Est.Obs. 
3311.3 9.1 Jp, 
3320.6 9.3 Pt, 
33246 69.1 Ya, 
3305.4 10.0 Dp, 
3309.3 10.2 Dp, 
3320.3 9.2Jp, 
ors a es we 
3324.6 9.10, 
3334.6 9.0 Ct, 
3342.6 8.0Jd, 
3339.6< 13.0 B. 


3320.6 13.3 Pt, 
3322.3 9.51 

3315.4 13.4 Gi, 
3333.7. 13.1 Wi 


3312.7 10.3 Wf, 
3320.6 10.2 Pt, 
3322.3 10.2L, 


3336.7<10.1 Sg, 


3323.4 


14.6 L. 


3305.4 12.3 Dp, 


3379.4 
3288.0 
3316.6 


5.6 Nk, 
3285.4 5 
3287.4 5. 
3293.4 5 
3297.4 6 3 
3312.7 6.7 Br, 
3315.3 
3319.5 6.6 Pt, 
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VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922 


Star J.D. Est.Obs. 
784205 R Scutr—Continued. 


3320.6 64Pt, 3320.6 6.3Ca, 
go21.5 70An, 33216 6.5 Pt, 
goesd.d 65Pt, 338246 680, 

3326.6 65 Pt, 33286 6.4 Pt, 
gao0.5 59Ca, 3332.5 6.1 Pt, 
jooae 8 SS Br, 33356 5.7 Ct, 
doar «6«d6Ct, 33385 5.9 Pt, 
33405 58Pt, 3341.5 5.9 Pt, 
3342.5 58Pt, 33425 57Ca, 
3346.6 52M. 3347.5 5.5 Pt, 
3348.6 6.1 Su. 

184208 S ScutTi— 

3274.0 69Nk, 3276.1 7.3 Nk, 
3281.1 7.3 Nk, 3284.1 7.4Nk, 
3296.0 7.2 Nk. 


184243 RW Lyran— 
3320.6 13.0 Pt, 
184300 Nova AQuiLAE #3— 
3284.0 10.0 Nk, 
3296.0 10.1 Nk, 
3316.3 98Dp, 
3320.4 10.1 Gi, 
3324.6 10.1 Ya, 
3342.5 10.0 Pt, 
185032 RX LyraE— 
3320.6 14.5 Pt. 
185243 R LyraE— 
32720 48 Nk, 
3284.4 44Nk, 
185512a ST SAGiItraru— 
3294.4<12.5 L, 
185634 Z Lyrar— 
S2746. i2S'L, 
3318.7 10.8B, 
185737 RT LyraE— 


3305.4< 13.0 Jp. 
1785905 V AguiILaE— 

3274.0 7.6 Nk, 

3281.1 7.5 Nk, 

3288.1 6.9 Nk, 


190108 R AguiLrar— 
3293.4 8&2 Jp, 
3316.3 8.9 Dp, 
3336.6 98B, 
190529a V LyraE— 
3321.6<13.3 Y. 
190818 RX SaGitrarii— 
3321.7<11.8 Br. 
T908t9a RW Sacitrari— 
3321.7 10.5 Br. 
190007b TY AguiLar— 
3320.6 10.2 Pt. 
190925 S Lyrar— 
3287.4 140L, 
190926 X LyraE— 
3320.6 8.5 Pt. 
190933a RS Lyrar— 
3320.6 10.8 Pt, 
190941 RU Lyran— 
3305.4 12.9 Jp, 


J.D. Est.Obs. 


3346.6 12.2 M. 


3286.1 10.1 Nk, 
3313.5 10.2 Ro, 
3316.5 10.2 Ro, 
9.9 Se. 
3337.5 10.0 Ro, 
3346.5 10.1 Ro, 


$322.7 


3274.0 5.0 Nk, 
3286.4 43 Nk. 
3315.3<14.0 L. 


3293.4 I8L, 
33204 YSL 


3276.0 7.5 Nk, 
3284.1 7.3 Nk, 
3298.0 7.2Nk. 
3293.4 8.2Dp 


3320.6 8&8 Pt 


3341.5 11.0Ca. 


3321.7. 11.0 Br. 


3315.4 14.5L, 


3321.7 11.4Br, 
3305.4 12.7 Dp. 


J.D. Est.Obs. 


3320.6 68 Ct. 
gace6. 6.7 Ct, 
3324.6 68 Ya, 
3328.7 6.9Ct, 
3333.7 5.9 Ct, 
3336.7. 6.0 Se. 


3339.5 5.8Ca, 
3341.6 5.5 Ct. 
3346.5 5.7 Ro, 
3348.5 5.6 Ca, 


ri Se 
3286.1 7 


3287.4 9.9L. 
$3154 1021, 
3317.5 10.2 Ro. 
3324.3 9.9L, 
sccaD 6 87 Pt, 
3346.6 10.0M. 


3280.0 
3287.4 


3311.4 10.3 
3326.6 10.5 


3279.3 


rf 
3286.1 7. 


3315.3 
3320.6 


3323.4 14.5L. 


3326.6 11.00. 


—Continued. 


J.D. Est.Obs. 


3321.3 6.6 L, 
goes §6965L, 


3324.6 6.5 Pt, 
3330.5 6.3 Pt, 
3334.6 5.9Ct, 
3337.5 5.8 Ro, 
3339.6 6.0 Pt, 


3341.6 


3346.5 


6.3 Su, 
5.8 Pt, 


3348.6 5.2 Ct. 
3280.1 7.5 Nk, 
3288.1 7.2 Nk, 


3288.1 10.1 Nk. 
3316.3 10.1 Jp, 
3319.5 9.8 Pt, 
33246 10.10, 

3341.5 10.0 Ca. 


ww 

—_ 
aS 
ws 
AZ 
nn 


va 


3316.7 10.4 Br. 
3 7.4 Nk, 
3286.0 7.0 Nk, 


3316.3 88Jp. 
3322.4 10.0 Bp. 

















of Variable Star Observers 


VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922 
Est.Obs. 


Star J.D. Est.Obs. 
190967 U Draconis— 
3318.7 12.5 Br, 


3346.6 12.0M. 
191007 W AgQuILAE 

3320.6 11.6 rt. 
191017 T Sagitraru— 

3316.3 11.2 Jp, 
191019 R Sacitrariu— 


3281.0 10.0 Nk, 
3305.4 10.3 Dp, 
3339.5<11.1 Ca. 


191033 RY Sacitrariu— 
3279.4 9.4L, 
3294.4 9.7L, 
3297.3. 8.9 Dp, 


8.8 Jp, 


3 
3305.3 
“ 
3 


3315.3 9.0 L, 
3319.6 9.9 Pt, 
3323.6 9.8 Pt, 
3340.5 12.6 Pt, 


3347.5<12.5 Pt. 


191319 — SAGITTARII— 
3320.6 13.0 Pt. 
191319 S Sacitraru— 


3281.0<13.0 Nk, 
3321.3 13.1 Pt. 


191321 Z SAGITTARI 

3321.3< 13.9 Gi. 
191350 TZ Cyent 

3316.3 10.5 Jp, 
191637 U Lyrar 

3309.3 9.5 Jp, 

3346.6 12.0 M. 
192928 TY Cyen1 

3320.6 11.4 Pt, 
193311 RT AovuiraE— 

3320.6 10.7 Pt 
193449 R Cyeni— 

3309.3 10.1 Jp, 

3320.6 10.5 Pt. 

3330.6 10.4 ¢ ), 


193509 RV AouliLar 
3293.4<13.0 Jp, 


193732 TT Cycni— 


3323.6 8&3 Hu. 
194048 RT Cycni— 

3314.7. 8.3 Br, 

3320.6 8.5 Pt. 


3340.5 
TU Cyenr 
3299.4 11.5 Jp. 
3320.4 13.0 Jp, 
3346.6<12.4 M. 


9.8 Gd, 
194348 


194604 X AoumLaE— 
3314.7. 14.5 Wf, 
194632 x Cyeni— 
3284.4 6.9 Pe. 
3288.4 6.1 Pe, 
3295.0 63 Kd, 
3309.4 5.1 Bp, 
3312.0 5.0 Kd, 


J.D. Est.Obs. 


3320.6 12.3 Pt, 


3321.7 


1.5. Be. 


3316.3 


11.2 Dp. 


3293.4 


3313.3 


10.0 Jp, 
11.3 Bp, 


3285.4 10.0 L, 
3296.3 8.9 Jp. 
3298.4 9.2L, 
3305.3 8.8 Dp, 
3316.3 8.8 Jp, 
3320.3 9.1L, 
3324.3 9.3L, 
3341.5 12.5 Pt, 


3293.4<12.9 Dp, 


3316.3 10.6 | p, 
3309.3. 9.3 Dp. 
3346.6 10.6M 

3321.7 10.6 Br, 
3309.3 10.1 Dp, 
3321.7 11.2 Br, 
3336.6 11.1B, 


3309.3<13.0 Dp, 


3315.6 8.1Gi. 
3321.7 8.9 Ca, 
3346.6 10.0M. 
3299.4 11.4Dp. 
3320.4 12.9 Dp, 


3321.7<14.5 We. 


3285.4 
3291.2 
3296.0 
3309.9 5 

3312.7 4.7 Br, 


6.8 Pe. 


6.5 Kd, 


J.D. 


22224 
IIIIA 


3293.4 
3320.4 


3287.4 
3296.3 
3300.3 
3309.3 
3316.3 
3320.6 
3324.6 


3345.5 


3305.4< 


3314.7 
3321.7< 


3339.7 


3320.3< 


ater ah 
3320.5 


3330.4 


3311.3 


3320.6 


12 1.Br, 


10.1 Dp, 
11.8 Bp, 


9.4L, 
9.0 Dp, 
8.8 Jp, 
8.6 Jp, 
8.7 Dp, 
9.6 Pt, 
9.9 Pt, 


13.5 Pt, 


i2.2 3p, 


11.3 B. 
10.9 Br, 
11.0 Ca. 


1.5 Sg, 


12.7 Jp 


3341.6 
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Continued. 
J.D. Est.Obs. 


11.9 Hu, 


3305.4 10.5 Jp, 
3320.6 11.6 Pt. 
3291.4 9.6L, 
3297.3. 8.9 Jp, 
3300.3 8.8 Dp, 
3309.3 8.8 Dp, 
3318.3 9.0L, 
3321.6 9.5 Pt, 
3338.5 12.0 Pt, 


3346.5<12.0 Pt, 


3320.6 


13.3 Gi, 


3321.6 10.9 Y. 


3326.6 10.40. 
3320.6 11.2 Gd, 
3323.6 10.6 Hu. 
3346.6 11.4 M. 
3320.6 8.5 Gd, 
3330.6 8.9 QO, 
33113 12.1 Dp, 


3336.6< 12.9 B, 


3287.4 6.4 Pe 
3293.4 5.9 Pe 
3297.4 5.7 Pe, 
3311.0 5.0 Kd, 


3315.3 


4.9 An, 
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VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 


194632 x CyGni—Continued. 


3315.7 
3321.3 
3323.6 
3334.7 
3339.6 49 B, 
3347.6 48 Ct. 
AQUILAE— 
3293.4 11.1 Jp, 
3318.7 12.3 B, 
AQUILAE— ‘ 
3314.7. 9.3 Br, 
3335.6 10.1B 
Nova Cyenr #3— 
3287.4 10.4L. 
3309.3 
3325.8 
3346.7 
Z Cycni— 
3296.3 
3316.4 
3346.6 11.6 M. 
SY AguIrar— 
3285.4 


48 Br, 
5.00, 
Sus Ct, 


195202 RR 


— 


195308 RS 


195653 


10.7 Pt. 
10.8 Pt. 
195849 
12:7 Jp, 


200212 


3323.3 


200357 S CyGni— 


3314.7<14.3 Wi. 
3339.6<14.3 WE. 


200514 R CApRICORNI— 
3309.4 12.0 Jp, 
SV CyGni— 
3273.9 
3285.1 
, 3296.0 
200715a S Aguiran— 
3296.3 9.7 Jp. 
3309.0 
3312.7 
3317.7 
3325.6 9.5B, 
200715b RW AguiLaE— 
33216 9.1 Pt. 
200812 RU AguILAE— 
3296.3 13.0 Jp. 
3316.4 
200822 W CapricorNni— 
3321.6 14.0 Pt. 
200906 Z AQUILAE— 
3299.4 
3311.3 
3335.6 
200938 RS Cyeni— 
Sars) 67 OL, 
3318.4 83 Bp, 
201008 R De_rHini— 
3271.6 8.7L. 
3296.3. 9.6 Dp. 
3314.7 
3321.8 


200647 


9.8 Jp. 
10.8 Dp, 
12.6 B, 


11.4 Br, 


Monthly Report of the 


4.9 An, 


11.1 Dp, 


12.8 Dp. 


9.0 Nk, 
9.3 Nk, 
9.0 Nk, 


9.8 Kd, 
9.9 We, 
9.6 Wt, 


13.2 Dp, 


10.9 WE, 


J.D. Est.Obs. 
3319.6 4.6 Pt, 

3321.6 4.6Ct 

3328.7 5.4Ct, 
3335.6 4.9Ct, 
3341.6 5.1 Pt. 
3348.7 5.0 Ca 
3293.4 11.1 Dp, 
3320.6 12.2 Pt. 
3316.3 9.4 Jp 

3296.3 11.1 Jp. 
3313.5 10.4 Ro, 


3338.5 10.5 Pt. 


3293.6 
3320.7 


3309.3<12.2 Dp. 
33207 132 Pt. 
3339.6 


3316.4<12.8 Jp. 


3309.4 11.9 Dp. 
3276.0 9.3 Nk, 
3287.1 9.2 Nk, 
3323.6 8.6 Hu. 
3296.3 9.7 Dp. 
3309.7. 9.6 WE, 
3313.1 9.7 Kd, 
3318.4 9.8 Bp. 
3330.4 9.7 Bp. 
3296.3 


12: ; 
3316.6 13.4 B. 


3299.4 9.7 Dp. 
3313.1 10.4 Kd, 
3335.7<11.9 Br. 
3279.4 7.9L, 
3320.4 8.3 Bp. 
3279.4 9.4L, 
3309.4 10.4 Jp, 
3318.4 11.3 Bp, 
S3a23 VSL 


American 


14.0 Wf. 


Association 





September 20 to October 20, 1922— 


J.D. Est.Obs. 
3320.4 4.9 Bp, 
3321.7 4.7 Ca 
3332.5 5.1 Bp 
3337.6 4.8 Ct, 
sou6 -5:1 Ya, 
3309.3 11.5 Jp. 
3316.3 9.5 Dp, 
3296.3 11.1 Dp, 
3319.6 10.5 Pt. 
3342.7 10.4 Ca, 
3314.7, 13.2 Wt 
3321.7 13.2 Wf 
3314.7 13.7 Wf, 
3321.7 14.0 Wf. 


3321.7<12.4 Br, 


3318.4 12.6 Gi 
3279.1 9.2 Nk, 
3287.1 9.2 Nk. 
3299.4 9.5 Jp, 
3311.3 9.9 Jp. 
33147 9.6 Wi, 
3321.6 98 Pt. 
33337 9.2WE. 
3314.7 13.4 Wi. 
3321.7 13.4Wf, 
3309.0 10.4 Kd, 
3315.4 10.6 Gi, 
3294.4 7.4L, 
3321.6 7.3 Pt. 
3294.4 10.0L, 
3309.4 10.4 Dp, 
3321.6 11.9 Pt. 


Continued. 


J.D. Est.Obs. 
3320.7. 4.7 Ct 
3323.6 5.2Hu 
3333.7 


3339.5 § ; 
3341.6 48 Ct, 


3309.3 11.7 Dp. 


3320.7 10.2 Pt. 


3309.3 
33217 
3346.5 


11.2 Jp. 
10.6 Ca, 
10.5 Ro. 


3316.4 
3339.6 


12.8 Jp. 
14.0 Wf, 


s5193< 130 L, 
Sseeoe150'L, 


3321.7<14.3 WE. 


3325.6 95B 
3284.1 9.3 Nk. 
3288.1 9.3 Nk. 
3299.4 9.6 Dp. 
3311.3 9.9 Dp. 
3315.4 9.7 Gi, 
3321.7 9.6 Wf. 
3316.4 13.1 Jp 


3339.6 138 


3311.3 10.9 Jp 
3321.6 10.9 Pt. 
Sat7A = ZB1L, 
3338.7. 7.0 Sg. 
3296.3 9.4Jp. 
3314.4 11.0L. 
3321.7 11.3 Wi, 
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VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922—Continued. 
Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs J.D. Est.Obs. 
201121 RT CApricorNi— 
3287.4 6.7L. 3310.00 7.6Kd. 3 
3318.4 7.7 Bp, 33216 65Pt, 3: 
201130 SX Cyeni— 
3296.3<12.9 Dp, 3314.8 14.5 Wf, 33164<12.9Jp. 3321.6<13.0 Y. 
3321.7 14.3 Wt, 3339.6<14.0 Wi. 
201139 RT SaGitraru— 
3341.5 11.5 Pt 
201437b WX Cyeni— 
3299.4 10.4Jp. 3299.4 10.5 Dp. 3311.3 104Jp. 3311.3 10.5 Dp. 
3311.7, 10.4 Wi, 3314.8 10.5 Wf. 3317.7. 10.6 Wf, 3320.6 10.9 Gd. 
3321.6 10.8 Pt. 3321.7 10.6 Wf. 3333.7 10.6 Wf. 3335.7 10.7 Br, 
3338.7. 10.8Sg. 3344.7 10.9 B. 
201647 U Cyen1 
3265.4 9.5 Au, 3279.0 9.0Nk. 3284.1 9.7 Nk. 3287.1 9.2 Nk, 
3296.1 10.1 Nk, 3296.3 88Jp. 3296.3 86Dp, 3309.4 9.0 Jp. 
3309.4 8&8 Dp, 3313.5 10.0 Ro, 3317.4 99 Bp, 3330.4 10.0 Bp. 
3338.6 9.5 Pt. 3339.7 9.9Sg, 3345.6 10.3 Ya, 3346.5 10.5 Ro 
202622 RU Capricorni— 
3316.4 11.1Gi. 3335.6 11.8 B. 
202817 Z De_pHini— 
3314.8 13.9 We, 3316.4<12.9 Dp. 3321.7 13.9Wt, 3339.6<13.4 Wf 
202946 SZ Cyent 
3319.6 9.4Pt, 33246 9.5 Pt. 3330.5 88Pt. 3338.5 9.5 Pt, 
3346.7. 8.8 Pt. 
202954 ST Cyeni— 
3296.4<12.9 Jp, 3309.4<12.6 Dp, 331 
3321.8<12.6 Br. 3324.6<13.0Y. 33 
203226 V VuLPECULAE— 
3338.6 9.1 Pt. 
203611 Y De_tpHini— 
3314.8 13.3 Wf, 3316.4<13.0Jp. 3321.8 13.3 Wf. 3339.7. 13.3 Wf. 
203816 S DELPHINI— , 
3279.1 10.5 Nk. 3284.0 10.6Nk. 3285.0 10.6 Nk, 3287.1 10.6 Nk. 
3294.0 10.6 Nk, 3296.0 10.6 Nk, 3296.4 10.2Jp, 3296.4 10.1 Dp, 
3316.4 9.7 Jp. 33164 9.6Dp. 3335.7 90Br. 3338.6 8.9 B, 
3346.6 92M. 
203847 V Cyent 
3296.4 8.3 
3314.7. 8.7 
3338.6 * fe 
203905 Y AQuARII— 


3317.5 7.3 Ro, 


8 13.6 Wf. 3321.7 13.6 Wf, 
4 13.5 Wi. 





Jp, 3296.4 82Dp. 33094 84Jp. 33094 82Dp. 
Br. 33148 8.5 Wf, 33218 84Wf, 3336.7 





3296.4 9.7 Jp. 3296.4 96Dp, 33094 104Jp. 3309.4 10.3 Dp. 
3313.8 11.0S¢. 3314.7 10.7 Br. 3320.5 11.1Gd. 3335.6 11.3 B, 
3335.7 118Br, 3336.7 11.4Sg. 3338.6 11.7 Pt. 

204016 T DeLtpHini— 
3279.1 14.5 Nk, 3284.0 14.5 Nk, 3296.0 13.5 Nk. 33148 12.9 Wf. 


3316.4 13.1 Jp. 3316.4 13.2Dp. 33208<12.0Sg. 3321.8<12.0 Br. 
3321.8 128 Wf. 3338.6 12.0 Pt. 33408<10.9Sg. 3346.6 10.8 M. 
204102 V Aguaril! 


3296.4 82Jp. 32964 84Dp, 33164 8&2Jp. 33164 83 Dp. 
33177 838, 33386 82 Pt. 
204104 W Aguaru— 
3279.2 12.1Nk, 3287.0 12.0Nk. 3287.4 11.2L. 3296.1 12.2 Nk, 
3396.4 12.3Jp. 3296.4 12.2Dp. 3309.4 12.3Jp. 3309.4 122 Dp. 
| 3314.4 125L. 3319.3 12.9Gi, 3323.4 128L. 3339.6 13.3 B. 


204215 U Capricorni— . 
3296.4 10.9Jp, 3296.4 11.1 Dp. 3300.3 11.6Jp, 3300.3 11.5 Dp. 
3311.3 118Jp. 3311.3 11.7 Dp. 3316.4 12.0Gi, 3317.6 12.0 Gd, 
3321.6 12.1B. 3338.6 13.7 Pt 
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VARIABLE STAR OBSERVATIONS, 


Star J.D. Est.Obs. 
204318 V De_pHini— 
3309.4<12.5 Dp, 
204405 T AQuARII— 


3296.4 11.7 Jp, 
3313.8 11.0Se, 
dago.4 9.23 Ct, 
3340.5 9.2Ya, 
204846 RZ Cygni— 
3296.4 13.0 Jp, 
3317.5 13.6'Gi, 
3339.7 13.8 Wf. 
205017 X DreL_pHini— 
3296.4 9.6 Jp, 
3317.4 10.4 Dp, 
205923 R VuLpEcuLAE— 
3297.3 9.2 Jp, 
3311.4 83 Jp, 
3316.4 8.3 Gi, 
3323.6 83 Hu, 
210116 RS CApricorni— 
3279.1 8.4 Nk, 
3296.0 8.1 Nk. 
210124 V CAapricorni— 
3311.4 9.7 Jp, 
210129 TW Cyeni— 
3297.4<13.0 Dp, 
3339.7 12.7 Wf. 
210221 X CApRICORNI— 
3318.4 11.9 Gi. 
210382 X CEPHEI— 
3297.3<13.0 Dp, 
210504 RS Aguaru— 
3207.4 Li2L, 
3311.4 12.1 Dp, 
3339.6 13.9 Pt. 
210516 Z CAPRICORNI— 
3297.3 10.4 Jp. 
3321.6 9.7 B, 
210812 R EquuLer— 
3297.3<13.4 Dp. 
3321.8 14.3 Wf, 
210868 T CrerpHEei— 
3264.4 9.3 Au 
3313.8 9.5 Sg, 
3320.3 10.0 Bp, 
3341.5 9.9 Pt 
210903 RR AQuariI— 
3297.3. 9.3 Jp. 
3311.4 9.4 Jp, 
3335.8 9.9 Br, 
211614 X Prcasi— 
3297.3 11.8Jp. 
3311.7 11.9 Wf, 
3321.8 11.5 Wf, 
3341.5 10.1 Gd, 
211615 T CApRIcORNI— 
3317.6<12.0 Gd, 
3341.5 10.0 Pt. 
212814 Y Capricorni— 
3297.4 12.8 Jp, 
3317.7. 12.8 B, 


Monthly Report of the 


3296.4 
3317.5 


3341.5 


J.D. Est.Obs. 


3314.8<14.1 Wf, 


11.7 Dp, 
10.8 Ro, 


3336.7. 9.5 Sg, 
3341.6 8.9 Ca, 
3296.4 13.1 Dp, 
3321.8 14.0 Wf, 
3296.4 9.5 Dp. 
3321.8 11.0 Wf, 
3297.3 9.2 Dp. 
3311.4 8.4 Dp, 
3316.6 8.4 Gd. 
3333.7 8.6 Wf, 
3280.1 8.4 Nk, 
3311.4 9.7 Dp, 


3314.9 


3314.9< 13.4 Wf, 


3300.4 11.7 Jp, 
3314.4 12.4L, 
3297.3 10.4Dp, 
3339.6 10.5 Pt. 


3314.8<13.8 WE, 


3339.7. 13.4 WE. 
37716 S21. 
3317.4 10.0L, 
3335.7. 10.0 Br, 
3297.3 9.2 Dp, 


3311.4 


3336.6 9.9 BR, 
3207.3 11.9 Dp. 
3314.9 11.9 Wf, 
3321.9 10.9 Br, 
3341.5 10.7 Pt. 
3317.7 «11.9 B, 


3297.4 12.8 Dp 
tea £t. 


American 


13.8 Wf, 


9.5 Dp, 


J.D. 
3319.4<14.7 Gi, 


3309.4 10.8 Jp, 


3320.6 10.9 Ca, 
3337.6 9.1 Ct. 
soaz7 | 9. 2Ct 
3314.8 13.9 Wi 
3339.6 13.8 Pt, 
3314.8 10.5 Wf. 
3335.7. 12.2 Br 
3300.3. 9.0 Jp, 
3311.7 7.8 We, 
3317.7 7.9 Wf, 
3339.6 9.1 Pt. 
3281.1 8.0 Nk, 
3316.4 9.6 Gi. 


3317.4<13.0 Jp, 


3317.4<13.4 Jp, 


3300.4 11.7 Dp, 
goi7.s «13.4 B, 
3317.4 9.7 Jp, 
3318.3 14.0 Jp, 
3279.4 8.2L, 
3318.3 9.3 Jp, 
$335.4 98 Ct, 
3300.4 9.5 Jp, 
3314.8 9.5 Br, 


3341.5 10.1 Pt. 
3311.4 11.4 Jp. 
3317.5 11.3Gi, 
3323.6 11.0 Y, 
3318.3 12.1 Jp. 
3311.4 12.8 Jp. 


3309.4 
Fn 
3338.6 


elssociation 





September 20 to October 20, 1922—Continued. 
Est.Obs. 


J.D. Est.Obs. 


3321.8<13.3 Wf. 


10.8 Dp, 
10.2 Br, 
12:0 Pt, 


3316.4<12.8 Jp, 
i3.7 B, 


3339.6 


3317.4 10.3 Jp 

3300.3 9.0 Dp, 
3314.8 8.1 We, 
3321.8 83 Wf, 
3288.1 8.1 Nk, 
3321.8 13.8 Wf, 


3321.8<14.0 WE. 


3311.4 12.0 Jp, 

3323.4 12.8 L, 

3317.4 96 Dp. 
3318.3 14.0 Dp, 
3294.4 8.6L, 

3318.3 9.3 Dp. 
eS i hh a 

3300.4 9.3 Dp. 
3320.5 9.1 Gd, 
3311.4 11.2 Dp. 
3317.7, 11.4 WE. 
3333.7 10.7 WE, 
3318.3 11.9 Dp. 
3311.4 12.8 Dp, 





VARIABLE STAR OBSERVATIONS, 


stare J.D. 
213244 W Cyeni— 
3271.5 
3279.1 
3288.1 
3298.3 
3321.3 
213678 S CepHEI— 
3314.9 
3341.5 
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Est.Obs. 


67 L., 


6.1 Nk. 


6.2 Nk, 


Die ts 
6.6 An. 


8.3 Wf, 
7 


.0 Pt, 


213753 RU Cyeni— 


3297.4 


3341.6 


re Ip, 
8.4 Pt. 


213843 SS Cyreni— 


3271.5 
3280.0 
3285.0 
3287.3 
3293.4 
3295.4 
3296.3 
3297.3 
3298.0 
3 2Q9 
3300 
301 
3 


DD Ge Ny be (BAN pb Bo NU tn bn Bo A eB bn Bo os 


ri 
3 
3 
3 
3 
a 
3309 
3311 
Sone. 
3313. 
3314. 
3315 
3316 
3316 
3317 
3318 
3318 
3320 
3320. 
3321.6 
3322.8 
3323.6 
3324.3 
3328.6 
3335.6 
3337.5 
3339.7 
3340.6 
3342.5 
3346.5 
3347.6 
213937 RV Cyent- 
3323.6 


12.0 Gi, 
11.9 Dp. 
11.9 Jp. 
11.8] Ip. 
99] Dp. 
8.8 Jp, 
8.7 Jp. 


8.9 Wi, 


9.2 Dp, 


96 I Ip. 


9.9 Ro, 
11.0 Br, 
11.1 Dp, 
11.4 Jp, 


11.6 Wf, 


11.7 ] Ip. 
11.8 Jp. 
11.9 Br, 
11 6 x 
11.8 Gi, 
11.8 Br. 
11.9 Pt, 
11.8 Pt, 
MSL, 
11.9 Pt. 
11.8 Br, 
11.8 Ro, 
10.6 B. 
10.2 Pt. 
98 Pt, 
9.0 Pt. 


8.4 Hu. 


7.5 Hu, 


214024 RR Prcasi— 


314.9 


2 
Be 
3321.9 


yD. 


3297.4 


3269 5 
3279.1 
3281.0 


3285.3 


2 


3289.0 
3294.3 
3295.4 


3296.4 


3297.3 


3298. 
3299. 
3300. 
3302. 
3303. 
3305 
3306. 


WWW ww 


») bo 


3306.4 


WW www we 


A Ww 


WW WW WwW 


Www w 


> 3 
Dw +$ SOwmnYysSpNWAN EL 


wn rn Wr Gr We 
Sa Hw we 
Jt ~ 


WwWIN NNN WL 
60 60 ¢ 


ww 


own 


Ww 
NI 


Www 


Est.Obs. 


6.5 Nk, 
oF Li, 

6.5 Kd, 
6.5 Kd, 


11.8 Dp. 
11.9 We, 
11.8 Jp. 

11.7 Dp, 


<11.7 Ca, 


11.6L, 
11.5 Ya, 
11:8 Pt, 
11.8 Pt. 
11.8 Br. 
11.8 Wf, 
10.7 WE, 
10.3 Seg, 
9.8 Ca, 
8.7 Ro, 
8.4 Ca. 


6.5 Pt. 


12.8 Jp. 
142 Ft. 


J.D. 


3274.0 
3280.1 

3294.9 
3310.4 


3318.3 


3271.0 
3279.2 
3283.3 
3286.0 
3292.6 
3294.3 
3296.0 
3296.4 
3297.4 
3298.4 
3299.3 
3300.3 
3302.4 
3303.4 
3305.2 
3306.2 
3307.2 
3309.3 
3310.4 
3311.7 
3313.3 
3314.3 
3314.8 
3315.5 
3316.5 
3317. 
3317. 
3318 
3319.4 
3320.4 


w UIw 


~~ On 
on Oy 
NN bo 

5S DYVND UIWwY 

5S utO wu DNAYID bo 


Din 


3318.3 


y 


September 20 to October 


S 


Est.Obs 


6.4 Nk. 
6.4 Nk, 


6.7 Kd, 


6.6 An, 


7.83 Wi. 


10.9 | p, 


8.9 Dp 


8.3 Ip, 
90 Tp. 


9.2 Dp. 


9.1 Wf, 


10.0 Jp, 
10.8 Dp 


10.5 Wf, 


11.1 Gi, 


10.9 Ro 


11.41, 


11.8G 
rod 
11.8 Gi, 
11.8 Dp. 


1] 6 Ip. 


11.9 Wf 


11.9 Gd, 


11.6 Hu, 


117 Ft, 
11.9 Pt, 


11.8 Wf, 


10.9 Pt, 


10.5 Wf, 
10.9 Gd, 


9.2 B. 


8.8 M, 


12.8 Dp. 


20, 1922—Con 


LD. 


3276.0 
3284.1 
3298.0 


3314.4 
3330.5 
3318.3 


S27 LA 
3279.4 
3284.0 
3287.0 
3293.4 
3294.4 
3296.3 
3296.4 
3297.4 
3298.4 
3299.6 
3301.3 
3302.4 
3304.3 
3305.4 
3306.3 
3307.2 
3309.3 
3311.3 
3312.3 
331; 


33 


72a) 


~ 
NN 


mum 


3321.8 


< 
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tinued 


Est.Obs. 


6.1 Nk, 
6.4 Nk, 
6.3 Nk, 


6.0L, 


8.2 Bp, 


8.3 | p, 


11.8 Nk, 
‘> hk. 
11.9 Nk, 
11.9 Nk, 
12.0 Jp. 
11.6] ’ 
11.9 Jp, 
12.2 Dp, 
12.1 Dp. 
11.9 Dp, 
IZ L., 
11.9 Jp, 
12.0 ] yp, 
11.8 Jp, 
9.9 Jp, 
8.6 Gi, 
8.4 Dp. 
9.0 Dp, 
9.1 Jp. 
9.6 Ip, 
99] Ip, 
10:3 1. 
11.1 Jp. 
11.3 Wf, 
11.5 Gd, 
11.7 Jp, 
11.8 Wf, 
11.8 Gi, 
11.8 Pt, 
11.9 Pt, 
11.9 Pt, 
11.6 L, 
11.80, 
11.8 Wf, 
11:9 Pt. 
11.9 Wt, 
11.9 Wt, 
10.5 Pt. 
10.5 Gd, 
10.3 Pt, 
9.0 Pt, 
8.9 Pt, 


12.6 Wi, 








658 


Monthly Report of the American Association 


VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922—Continued. 


Star J.D. Est.Obs. 

215605 Y PrcAsi— 

3297.4 12.2 Jp, 

3318.3 9.8 Dp, 
215717 U Aguari— 

3297.4 11.4 Jp. 

3321.6 12.3 B, 
215934 RT Prcasi— 

3297.4 10.9 Jp, 

a0147 112S¢, 
220133b RZ PrecAsi— 

3340.6 8.0 Pt. 
220412 T Prcasi— 

32716 11.41, 

$315.4 13.2L, 
220613 Y PrEGAsi— 


3297.4<13.4 Jp, 


220714 RS PerGAsr- 
3297.4 9.9 Jp, 
3318.3 10.4 Jp, 
3335.8 11.1 Br. 
222129 RV Percasi— 
3338.6 11.5 B. 
222439 S LAcERTAE— 
3294.4 11.0L. 
223841 R LAcErRTAE— 
3294.4 11.6L. 
225120 S AQUARII— 
3297.4 9.9 Jp, 
$3236 8&3 Y. 
225914 RW PrEcAsi— 


3621 9<12.) Br, 
R PrcAsi— 
3318.4 


230110 
12.8 Jp, 


230759 V CASSIOPEIAE 
3286.4 9.7 Pe, 
3315.4 7.9 Bp, 
3318.4 8.0 Jp, 
3307.5 74 Ro; 
231425 W Percasi 
3271.6. 126. 
231508 S PEGAsi— 
3286.4 9.8 Pe, 


J.D. Est.Obs. 
3297.4 12.1 Dp, 
3321.8 9.8 WE, 
3297.4 11.4 Dp. 
3340.6 12.0 Pt. 
3297.4 11.0 Dp, 
3321.9 11.0 Br, 
3294.4 12.6L, 


3318.3 13.1 Jp, 
3318.4<13.6 Dp, 


3297.4 
3318.3 


10.0 Dp, 
10.5 Dp, 


3316.4 12.9 Gi, 
5315.6 13.2'Gi, 
3297.4 9.8 Dp, 


3323.6 
3324.6 


3288.4 9. 
3316.5 


7.5 Ro, 
3318.4 7.9 Dp, 
3341.6 8.1 Pt, 
3293.4 1241. 
3288.4 10.1 Pe, 


232848 Z ANDROMEDAE— 

3279.2 10.6Nk. 3284.0 9.6 Nk. 
233335 ST ANDROMEDAE— 

3287.1 10.5 Nk, 3314.8 10.5 Br. 

3321.8 10.5 Wf, 3323.6 9.4Hu, 

3341.6 10.0 Pt, 33446 9.7B 
233815 R Aguarn— 

3318.4 9.3Jp. 3318.4 9.4Dp. 

3345.6 91Ya 
233956 Z CASSIOPEIAE— 

3311.8 144 Wf, 3321.8<14.0 Wf, 
235053 RR CAsSIOPEIAE 

3306.4 12.7Gi, 3320.4 12.3 Gi. 
235209 V Creti— 

3287.6<12.4 L. 3298.6<13.6 L. 
235350 R CASSIOPEIAE-— 

3317.4 11.0Gi, 3325.6 10.4B. 
235525 Z PrecAsi— 

3341.6 13.0 Pt. 


J.D. Est.Obs. 
3314.9 10.4 Wf, 
3321.9 10.0 Br, 
3318.3 11.8 Jp, 
3300.4 11.0 Jp, 
3340.6 10.8 Pt. 
3297.4 12.4Jp, 
$318.3 13.1 Dp, 
3319.4< 14.8 Gi. 
3314.8 11.0 Br, 
3319.4 10.4 Gi, 
3341.6 12.0 Pt. 
33760:3 1298 1.. 


3318.4 83 Jp, 


3336.7<11.2 Sg. 


3341.6 13.5 Pt. 
3296.4 8.7 Pe 
3317.4 7.7 Gi 


3321.4 8.1Bp, 
3341.6 


3315.6 11.01 
3341.6 12.0 Pt 
3314.8 10.7 Wf, 
3335.8 10.0 Br. 
3341.6 9.3 Pt, 
3339.7. 14.3 Wi. 

3319.4< 14.4 Gi. 
3341.6 10.0 Hu. 


J.D. 


3318.3 
3340.6 


3318.3 
3300.4 


3340.8 


3297.4 
3319.4 


tn Geo 
Cr GW 
tou 


ul 


3318.4 


Est.Obs. 


9.9 Jp, 
9,1 Pt. 


11.7 Dp, 


11.0 Dp, 
11.2 Sg. 


8.2 Dp. 


NI NINN 
Diowur 
“ 
eS) 


10.7 Gd. 
10.2 Wi, 


a2 Ca, 
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VARIABLE STAR OBSERVATIONS, September 20 to October 20, 1922—Continued 
Star J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs. J.D. Est.Obs 
235715 W Cet! 
3319.5 13.3 Gi. 
235855 Y CASSIOPEIAE— 
3320.4 14.6 Gi 
235939 SV ANDROMEDAE— 
3323.6 10.6 Hu. 3323.6 108 Y, 3341.6 11.8 Pt 


Total Observations: 1,927. Stars Observed: 296 Observers: 27 


It was voted, at the invitation of Mr. C. W. Elmer. to hold the next Spring 
meeting at Southold, Long Island, sometime early in June. 1923. The next 
annual meeting will probably be held in October, instead of November as during 
the past few years \t the next annual meeting a Council of eight members 
will be chosen by the members of the Association and the Council will in turn 
elect its own officers for the ensuing year. 


Several interesting papers were presented, among them one by Mr. John 


Ellsworth, of Lyons, France, dealing with the changing period of the variable 
Delta Librae. Another, was a discussion of the interesting variable Beta Lyrae. 
by Miss Maury. in which she referred to the value of observations on this star. 
especially during minima. Dr. Shapley brought up the necessity of obtaining 
much needed observations of a Orionis by whatever method. so as to determine 





if possible the connection between variable light and varying diameter. A lengthy 
paper dealing with his work on variable stars with the selenium cell was read 
by Mr. L. J. Boss, of North Scituate, R. I 

\t the afternoon session Professor E. S. King and Dr. Louis Bell gave a 
very informative talk on the matter of color blindness and sensitivity and its 
application to variable star observing. This was followed by a practical test 
of the color vision of all the members present. 

The annual election of officers resulted in the following choice: President. 
Professor Anne S. Young; Vice President, Mr. J. E. G. Yalden; members of the 
Council, Messrs. Leon Campbell and A. C. Perry. Mr. W. T. Olcott, as Secre 
tary, and Mr. M. J. Jordan, as Treasurer, together with Messrs. S. C. Hunter 
and D. B. Pickering, as Council members, hold over for another year. President 
Young appointed the following members as chairmen of their respective commit 
tees: Charts. D. B. Pickering; Slides. A. J. Cannon; Telescopes. Leon Camp- 
bell; Mechanical Construction, J. FE. G. Yalden; Library, C. A. McAteer, with 


power to appoint the other members of their committees. The Pickering Mem 


orial Committee was left unchanged. 
During the afternoon tea, President Young, with a few well chosen remarks. 
presented Miss A. J. Cannon with the third David B. Pickering Nova Medal 





award for the discovery of a photographic nova in Scorpio during July 1922. 
This nova was discovered by Miss Cannon during her recent visit to the Arequipa 
Station of the Harvard Observatory. 

The Charles Alfred Post Memorial Telescope w informally dedicated at 
the close of the afternoon session, Mr. Olcott reciting a few interesting 


regarding tl 


g facts 
e acquisition of this splendid amateur observatory. Messrs. Fischer 
and Spinney will keep this instrument in use during the coming year. 

The climax of the occasion came at the annual banquet held at the Hotel 
Bellevue, at which Dr. Louis Bell was the guest of the Association. President 
Young presided, and in turn introduced as the toastmaster Mr. Dean Potter, of 


I 


Leonia, N. J. His dry wit Was gre atly enjoved by all and the after-dinner re 
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marks of the members were indicative of exceeding jollity. The retiring Presi- 
dent’s address was necessarily short. due to the lateness of the hour. but he 
retraced in a small way the history of the Association during the past five years 
and laid particular stress on the value of the work of the Association, especially 
to the professional astronomer and to the study of the problem of the long 
period and irregular variables. 

The members recently elected are: 

(Life) A. W. Butler, New York. N. Y. 

W. W. Bickell, Brookline, Mass. 

(Regular) Mrs. L. E. Lytel, Geneva, N. Y. 
P. L. Ginter, Colorado Springs, Colo. 
R. S. Chisolm, Norwich, Ct. 
T. A. Corry, Arequipa, Peru. 
Arthur Barnhart, Princeton, N. J. 
Mrs. Jessica McLean, Terre Haute, Mich. 
Lyle Abbot, Prescott, Ariz. 
Wm. Thackeray, Scarborough, N. Y. 
Mrs. M. O. Osborne, Lynn, Mass. 
F. G. Turner, Jersey City, N. J. 
Professor Harriet W. Bigelow. Northampton, Mass. 
Miss Priscilla Fairtield, Northampton, Mass. 
Miss Vera M. Gushee, Northampton, Mass. 

The length of the report excludes extended comment on the observations 
this month. The following observers contributed to this report: Messrs. 
Ancarani “An” 3, Aurino “Au” 6. Bemporad “Bp” 6, Bouton “B” 6, Brocchi 
“pe 6 Carr “Ca” 3, Christie “Ct” 2, Miss Clough “Ce” 3, Gimori “Gi” 9, 
Godfrey “Gd” 8r, Hunter “Hu” 8, Jordan “Jd” 6, Kanda “Kd” 2, Lacchini “L” 5, 
McAteer “M” 5, Nakamura “Nk” 4 and 10, Olcott “O” 5, Dr. Paraskevopoulos 
“Jp” 16, Mrs. Paraskevopoulos “Dp” 16, Peltier “Pt” 6, de Perrot “Pe” 4, 
Rhorer “Ro” 5, Skaggs “Se” 5, Suter “Su” 4, Waterfield “Wf” 12r, Yalden 
“Va” 4, and Miss Young “Y” 8. 


Howarp O. Eaton, Recording Secretary. 





COMET AND ASTEROID NOTES. 





New Comet d 1922 (Skjellerup).— A cablegram from Copenhagen 
announces the discovery of a faint comet by Skjellerup at Cape of Good Hope. 
Its position November 26.5556 Greenwich Mean Time was R. A. 11" 00™ 4989, 
Decl. —10° 43’ 43” Daily motion east 3" 40°, south 1° 22! The motion indicat- 
ed will carry the comet southeastward through Crater, Hydra and Centaurus 
during this month. 





Slements and Ephemeris of Comet c 1922 (Baade).—The follow- 
ing parabolic elements were derived from observations on October 22, 29, and 
November 10. The first observation is by Stro6mgren at Copenhagen, the second 
and third are by Van Biesbroeck at the Yerkes Observatory. 

ELEMENTS. 
T = 1922 Oct. 26.29583 Gr. M. T 
118° 24’ 2678 ) 
220 31 8.4} 1922.0 

i 51 26 44.9 

log q = 0.353664 


| 
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The outstanding residual has been placed in the declination 


of the first 
observation. It is (O—C) +373 


EPHEMERIS FoR GREENWICH MEAN MIDNIGHT. 





True a True 6 log A Br 
h m s , 
1922 Nov. 21 21 05 28 +28 24.4 0.3093 0.89 
22 07 59 28 08.5 
23 10 30 27 S28 
24 13 O1 37.0 
25 15 32 21.4 0.3159 0.84 
26 18 03 27 06.0 
27 20 34 26 50.8 
28 23 05 35.8 
29 25 36 20.8 0.3231 0.80 
30 28 (7 26 06.1 
Dec ] 30 37 25 51.5 
2 33 O08 37.0 
3 ao 3S 22.9 0.3308 0.77 
4 38 O8 25 08.6 
5 40 38 24 54.6 
6 43 O08 40.9 
7 45 37 27 3 0.3387 0.74 
8 48 07 13.9 
9 50 36 24 00.8 
10 53 05 23 47 3 
11 55.34 35.0 0.3471 0.70 
12 21 58 02 2? 3 
13 22 00 30 23 09.8 
14 02 57 ce 57.5 
15 05 2 45.4 0.3559 0.67 
16 07 5 33.4 
17 10 18 Ys I 
18 12 44 Zz 10.2 
19 15 10 21 58.8 0.3649 0.64 
20 17 35 47.7 
21 20 00 36.8 
22 22 25 26.0 
23 24 49 15.5 0). 3742 0.61 
24 27 13 21 05.2 
Fa 29 36 20 55.1 
26 31 59 45.1 
27 34 22 35.4 0.3836 0.57 
28 36 44 25.9 
29 39 05 16.5 
30 41 26 20 07.4 
Dec. 31 43 47 19 58.4 0.3932 0.54 
1923 Jan. 1 46 07 49.6 
2 48 27 41.0 
3 50 46 32.6 
4 53 05 24.4 0.4028 0.51 
5 55 23 16.4 
6 57 41 08.5 
7 22 59 58 19 00.8 
8 23 02 15 118 53.3 0.4126 0.48 


Brightness October 29 = 1.00 
H. M. Jerrers 


Iowa State University. November 21, 1922. 





Comet c 1922 (Baade).— This comet se ms to be holding up rather than 
waning in brightness. It could be seen without much difficulty in the 
finder at Northfield on November 22 and 24, 


5-inch 
and with the 16-inch telescope 
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showed traces of a faint tail about 10’ in length. The following positions have 
been obtained here in November : 


G. MT. R. A. Dec. Observer 
h m s ° , ” 
Nov. 15.6599 20 50 49.42 +29 59 37.4 Wilson 
22.5948 21 08 10.91 +28 07 10.0 Wilson 
24.6655 21 13 22.98 +27 34 35.6 Gingrich 





Elements of Baade’s Comet.—The following elements of Baade’s 
comet are given in the Harvard College Observatory Bulletin 777, the first set 
computed by Mr. Hamilton M. Jeffers, of the State University of Iowa. and the 
second by Professors Crawford and Meyer, of the Students’ Observatory, Berke- 
ley, California. Both sets are based on observations on October 22. 23 and 24, 


and because of the very short are of orbit covered must be very uncertain. 


ELEMENTS OF BAApe’s Comet c 1922. 


Time of Perihelion passage Tr = 1922, Oct. 13.03 1922, Sept. 28.40 G. M. T. 
Perihelion minus node w = 113° 09’ 107° 33’ 
Longitude of node , = 219 39 218 50 
Inclination i= 51 53 a2 17 
Perihelion distance q = 2.293 2.312 





Baade’s Comet.—The following positions have been received here: 


GM. T. R. A. Dee. Observer 
October 24.5154 19 57 48.66 +36 20 17.5 Van Biesbroeck 
24.7364 19 58 17.75 +36 16 21.8 Barnard 
26.6605 20 2 40.57 +35 43 7.6 Van Biesbroeck 
26.7465 20 2 52.20 +35 41 36.2 Barnard 
29.5647 20 9 22.90 +34 52 43.6 Van Biesbroeck 
November 4.5759 20 23 37.87 +33 8 30.4 Barnard 
5.6887 20 26 8.56 4-32 48 56.7 Van Biesbroeck 


All the above observations were made at the Yerkes Observatory, the third with 
the 12-inch and the others with the 40-inch telescope. The comet was very low 
for both observations of October 24, and the seeing was excessively bad: it was 
of the ninth magnitude, approximately, with a strong central condensation. 

Professor Frost, Director of the Yerkes Observatory, writes: “Several photo- 
graphs were obtained with the 24-inch reflector. The best of these is exposed 
30 minutes on October 25. The comet shows an unusual appearance. The 
nebulosity surrounding the nucleus is roughly elliptical. It extends to 120” in 
position angle 80°, giving the appearance of a short tail, almost exactly opposite 
to the direction of the sun, which is in position angle 260° Towards the sun this 
nebulosity does not extend beyond 157 The nucleus is, however, not on the 
axis of symmetry of the nebulosity but about 5” south of it. 

“Aside from this short tail there is, however, a much longer and fainter one, 
extending 20’ from the nucleus in position angle 240°, or only 20° away from the 
direction of the sun. It has a narrow wavy outline near the nucleus; it spreads 
more and more away from the nucleus and diffuses in a broad cloudlike 
nebulosity without definite boundary.” 

Harvard College Observatory Bulletin 778. 

Cambridge, Massachusetts, November 13, 1922. 





Elements of the Pons-Winnecke Comet.— At the suggestion of Dr. 
A. C. D. Crommelin of the Royal Observatory T have just finished elements of 
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Pons-Winnecke Comet based upon observations taken after perihelion passage 
On the same sheet | have put the elements based upon before perihelion positions 


that you may compare them. The after perihelion elements give 


a period 21 
days longer, and a larger a and g. 
ELEMENTS OF THE PoNs-WINNECKI 
Elements based upon 
before 
perihelion observations. 


CoMET. 
Elements based upon 
aftcr 


perihelion observations. 


E = 1921 May 31.7535 G. M.7 1921 Aug. 3.5301 G. M.1 
M = 357° 59’ 48°71 8° 25’ 0°13 
w = 170 17 18.07 170 15 56.16 
7 = 268 23 46.87 268 24 14.95 
>= 98 6 28.80 98 8 18.79 
i= 18 54 36.84 18 56 32.61 
Log a = 0.518022 (0.520822 
Log ¢ = 9.835212 9 836481 
Log q 0.017372 ().017409 
mw = 5927888 5877183 
P = 2185.908 Days. 2207 .147 Days 
FRANK EE. SEAGRAVE, 





Ephemeris of (7) Iris. — | am sending you an ephen 








weris of the Asteroid 
(7) Iris for the 1923 opposition, which will take place about March. 17. These 
constants and the ephemeris are based upon the elements you copied from the 
“Kleine Planeten” and sent to me several weeks ago. Iris seems to be variabk 
the same as Eros. Variability was discovered in 1904 by the late Prof. Wendell. of 
Harvard College Observatory 
EPHEMERIS OF (7) Iris 
Gr. Midnight 
1923 a 5 Log Log A 
Jan. 15 12 15 54 8 59 10 0.41310 0.32574 
- 19 1216 8 9 12 23 0.41430 0.31599 
23 iZ f7 13 9 29 52 0.41602 0.30792 
27 iz 7 i 9 41 19 0.41744 0.29917 
5 31 12 16 47 9 49 53 0.41884 0.29063 
Feb. 4 i2 35 S¥ 9 55 29 0.42024 0. 28239 
: 8 12 14 42 958 6 0.42160 0.27451 
12 a2 is 4 9 57 25 0.42294 0). 26710 
16 12 10 56 9 53 29 0.42428 0.26028 
20) 12 8 24 9 46 22 0.42558 0.25410 
24 12 5 39 9 35 5] 0.42688 0.24881 
i 28 12 2 32 9 22 20 ().42812 (0). 24427 
Mech. 4 11 59 9 9 5 44 0.42938 (). 24077 
= 8 11 55 35 8 46 5 0. 43060 0. 23828 
12 iM 28 Se 8 24 43 0.43182 (0). 23693 
16 11 48 5 8 0 45 0.43300 (0). 23668 
20 11 44 18 7 35 26 0.43414 0). 23757 
24 11 40 35 7 8 43 0.43530 (0). 23969 
28 11 37 0 6 41 29 0.43640 (), 24292 
Apr. 1 11 33 37 6 13 57 0.43750 0). 24718 
CONSTANTS, 
x =r{[9.99807] Sin (350° 54’ 15752 u ) 
y =r [9.96568] Sin (258° 39’ 48700 + wu) 
> =r{9.59520] Sin (273° 39’ 1°67 + u) 
FRANK E. SEAGRAVE 
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GENERAL NOTES. 





William Henry Wesley, for 47 years assistant secretary of the Royal 
Astronomical Society, London, died on October 17, 1922, at the age of 81. 





Professor Henry Norris Russell, director of the Princeton Observa- 
tory, was presented the Draper Gold Medal at the dinner of the National Acade- 
my of Sciences at New York on November 15. The presentation address was 
made by Dr. C. G. Abbot, director of the Smithsonian Astrophysical Observatory. 
a former recipient of the medal. 





Protessor Harlow Shapley, director of Harvard College Observatory. 
gave the McBride Lectures at Western Reserve University, Cleveland, on Novem- 
ber 24 and 25. The titles of the lectures were “New Astronomical Explorations” 
and “The Evolution of the Stars.” 





Mr. L. J. Comrie, \l. A., F. R. A. S.. of New Zealand and St. John’s 
College, University of Cambridge, Cambridge, England, is in residence at the 
Sproul Observatory of Swarthmore College as Research Assistant 
coming year. 


for the 


Mr. Comrie is the holder of the Isaac Newton Studentship awarded in April 
1921 at Cambridge University for research in astronomy. He has been working 
under Professor A. S. Eddington for three years and has made a special study 
of occultations of stars by planets. He will continue this study and in particular 
the publications of predictions of these occultations. He was successful in or- 
ganizing a Computing Section of the British Astronomical Association, and also 
edited the first edition of that Association’s “Observer’s Handbook,” published 
in 1922. He will participate in the researches upon the parallaxes of stars, which 
is the prime work of the Sproul Observatory. 


Dr. Robert Wheeler Willson, Professor Emeritus of the Astronomical 
Department at Harvard University. died on November first at his 
Cambridge. after a brief illness. Professor Willson was well known as a teacher 
and pioneer in laboratory methods of instruction. An account of his life will 
appear in a later number of PorpuLAr ASTRONOMY, 


home in 





The American Astronomical Society. —JIhe twenty-ninth meeting of 
the Society will be held on December 27 to 29 at Boston. in affiliation with the 
American Association for the Advancement of Science. The headquarters of the 
Society will be at the Copley Square Hotel, while the scientific sessions will be 
held at the Massachusetts Institute of Technology in Cambridge. 


The program 
will include a joint session with Section D 


Astronomy, and a session for papers 
of common interest with the American Physical Society. On the invitation of 
Director Shapley the members will visit the Harvard College Observatory, and 
there will also be numerous attractions on the general program of the Asso- 
ciation. 


Joe: Stessins, Secretary. 
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New 27-inch Telescope for Detroit Observatory.—We are indebt- 
ed to Director W. J. Hussey. of the Detroit Observatory, Ann Arbor, Michigan, 
for the following note concerning the new visual telescope for that observatory : 

“It may be of interest to you to know that we have placed with Mr. 
McDowell an order for a 27-inch visual objective for our proposed Lamont 
telescope. This is the gift of Mr. R. P. Lamont of Chicago, and is intended for 
use in the southern hemisphere for double star observations and other work 
The mounting for this instrument is in an advanced stage of construction, and 
has been so for a number of years.” 





New Faint Cluster Variable.— A letter received from Professor Bailey 
at Arequipa announces the discovery of a variable of the cluster type at a distance 
of nearly one degree from the center of the globular cluster N.G. C. 6362. The 
position of the cluster for 1900 is 17" 21%6, —66° 58! The variable is 185” west 
and 3462” north of the center. The following data concerning it are provisional 
range of variation, one magnitude; photographic magnitude at maximum, 15.5: 
period of variation, 0".533 

The brightness at maximum is similar to that of the brightest stars in the 
cluster, fifteen of which are known variables (H. C. 217, 1919). No other faint 
variable stars are known in the immediate vicinity 

A faint variable star of the cluster type at a considerable distance 
from the center of Messier 3 was found by Larink, and is discussed in Harvard 
Bulletin 761. In the vicinity of Messier 53 several others have been found by 
Dr. Baade at the Hamburg Observatory (Hamb. Mitt. 5, 34. 1922). 

Harvard College Observatory Bulletin 777 


Cambridge, Massachusetts. October 26, 1922 





RZ Puppis. — The measurement of one hundred and thirteen Harvard 
photographs of RZ Puppis. 074730, by Mr. M. F. Jordan, shows little if any 
variability. The extreme photographic magnitudes are 8.3 and 8.7. The spectral 


class is K2 


Originally the star was classed as variable on the basis of discord- 
ances noticed by Jenkins in the published magnitudes (A. J. 669, 1914). The 
suspected variation in visual magnitude from 6.8 to 8.0 is possibly due to acci- 
dental errors. The Harvard observations cover an interval of twenty years. 


Harvard College Observatory Bulletin 777 


~ 


‘ambridge, Massachusetts. October 26, 1922 





Five New Planetary Nebulae.— On photographs made with the Bruce 
24-inch telescope at Arequipa, Mr. Menzel has found the following nebulae of the 


planetary class. The first is bi-nuclear. the second and third appear to be an- 
nular. The fifth is N. G. C. 7408. 
Galacti Galactic \ngular 

R. A. 1900 Dec. 1900 Longitude Latitude Diameter 

h m s , A 

15 26 13 58 48.9 290 3 0.4 

16 6 37 54 41.7 297 4 0.5 

16 9 36 51 44.0 299 2 0.2 

be ae io 57 43.9 298 53 0.5 

22 49 27 64 13.8 287 50 Lz 


Harvard College Observatory Bulletin 777. 


Cambridge, Massachusetts. October 26, 1922 








666 General Notes 





Notes on Irregular Variables.— On the basis of observations received 
at this observatory from members of the American Association of Variable Star 
Observers, Mr. Campbell has prepared the following report concerning some well- 
known peculiar variable stars. 

Recent observations from Mr. L. C. Peltier indicate that RY Sagittarii, 
191033, has decreased very suddenly from magnitude 9.0 on September 11 to 
magnitude 13.5 on October 17. This star remained at practically its normal 
maximum, magnitude 6.6, from March, 1918, to May, 1921, when it decreased 
irregularly to a minimum fainter than magnitude 12.5 in October, 1921. It began 
to rise again in April, 1922, but reached only magnitude 9.0 when the sudden 
decrease began. 

SU Tauri. 054319, has been at maximum brightness. magnitude 9.5, for the 
past six years. The last minimum began in November, 1916, and was of about two 
months’ duration, the minimum magnitude being 13.5 or 
concerning the spectrum, see Harvard Bulletin 762. 

Mr. W. F. H. Waterfield reports that U Geminorum, 074922 
mum on October 17. An observation by him on September 25 indicates that 
SS Aurigae. 060547, was then on the increase, magnitude 13.9, thirty-six days 
after the previous rise. 


fainter. For a note 


. Was at maxi- 


SS Cygni, 213843, has risen very slowly during its latest maximum. The 
increase started on October 10, magnitude 11.8, and lasted until October 20, 
magnitude 8.4. 
1917. 

Harvard College Observatory Bulletin 777. 

Cambridge, Massachusetts. October 26, 1922. 


This is the slowest rise observed since the maximum of August 





Star Resembling RS Ophiuchi. — On a spectrum plate made Octo- 
ber 21, 1922, with the 16-inch Metcalf refractor, Miss Cannon has found a 
peculiar object of the twelfth magnitude for which the position for 1900 is 
19" 46™ 29°, +35° 25'9. The spectrum closely resembles that of RS Ophiuchi, 
174406, on July 15, 1898 (H.C. 76). The hydrogen lines H8, Hy, Hé, He, and 
H¢ are bright, and two other bright lines have the approximate wave lengths 
4686 and 4650. Several dark lines are also seen. 

An examination of more than three hundred photographs taken between 
1890 and 1922 shows that the star is an irregular variable. The range is usually 
from about magnitude 11.5 to 12.2, but in July and August. 1911, the magnitude 
was 10.5. 

RS Ophiuchi is an irregular variable that is generally 


classed with the 
novae because of its peculiar spectrum. 


Its light variations are discussed in The 
Photographic Light Curves of 11 Novae, Harvard Annals 84, No. 5, 1920. 
Harvard College Observatory Bulletin 778. 
Cambridge, Massachusetts, November 13, 1922. 





Meteor Radiant. — On a photograph with a two-hour exposure made 
on October 20, 1922, with the Voigtlander lens, Professor King finds the trails 
of three bright meteors and derives for the 1900 position of the radiant, 6" 16™4, 
+15° 47° A simultaneous plate made with the 1-inch Cooke shows trails of two 
of the same meteors; they give the same declination for the radiant and a right 
ascension only seven-tenths of a minute less. The Greenwich mean times at the 
middle of these exposures were 20" 36" and 20" 12", respectively. 
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These meteors are probably to be associated with the Orionids, which com- 
monly appear in the third week of October with a radiant point at 6" 4", +15 
(Nature. October 7, 1922). 

Harvard College Observatory Bulletin 778. 

Cambridge. Massachusetts, November 13, 1922. 





Letters from Russia.—In connection with the twenty-lifth anniversary of 
the opening of the Yerkes Observatory, the following letter was received from 
the astronomers at Poulkovo: 


Observatoire Poulkovo 
(Russie) 
24 July 1922 
The Director of the Yerkes Observatory ° 

The astronomers of Poulkovo Observatory. Russia, send to the Yerkes 
Observatory their sincere regards and congratulations on the completion of 
twenty-five years of fruitful scientific activity; it has reached such a splendid 
development that the Old World can only admire, without possibility of equal- 
ing it. 

The astronomers of Poulkovo Observatory send their unanimous wishes 
that the scientific activity of the Yerkes Observatory will continue in future in 
the same way and that the friendship, which was strengthened between the 
scientific men of our countries in the hard times after the war, will row inde- 
pendently of the new conditions of life and of the ocean which separates us. 

Let the Yerkes Observatory ever flourish: 

Vivat, crescat, floreat! 

A. Ivanov, S. Kostinsky, F. Renz. G. Tikhov, M. Morine, K. Pokrovsky, 
I. Balanovsky, L. Okulicz, M. Shilow, N. Dnieprovski, L. Semenoff. L. Mat- 
kiewecz, S. Romanskaia, George Maximof, G. Shajn. N. Idelson, J. Beliaew, 
A. Belopolsky, A. Kondratieff. A. Wassilieff, I. Lehmann-Balanovskaia. E. Mar 
tianova-Ivanona. 

The following letter expresses the official thanks of the Russian Astronomical 
Association for the help that has been given them by Americ 


an astronomers 
during the past year: 


Poulkovo 

24 July 1922 
Professor Edwin B. Frost, 
Chairman of the Committee for Relieving Russian Astronomers 


In the year 1917 was convoked at Petrograd the first general meeting of 
Russian astronomers and the Russian Astronomical Association was organized 
as a result of the work of this meeting. This Association was intended to unite 
the Russian astronomers primarily on the ground of scientific researches and 
collective works. However, in the lapse of time the bond among the Russian 
astronomers, in consequence of events in Russia, was not strengthened but on 
the contrary weakened gradually. External events prevented the possibility of 
conducting researches, because of lack of astronomical ephemerides and scientific 
materials, and the astronomers themselves, not having sufficient nutrition, weak 
ened and their energies were slackened. The Association had no means of 
helping its members in a real manner. 

Then, perhaps in the hardest moment for the Russian astronomers, they are 
relieved by their transatlantic colleagues. who sustain their strength and energy, 
procure them ameliorated nutrition, furnish them with literature and give them 
hope of getting scientific materials for the execution of photographic observa 
tions at least. The American observatories and astronomers, by helping the 
Russian astronomers, aid in the same way the work of union of the Russian 
astronomers, which is the aim of the Russian Astronomical Association. 


The Board of Officers of the Association, in the name of all Russian 
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astronomers, address sincere thanks to the American observatories which lend 
a powerful helping hand to the Russian astronomers, and express special grati- 
tude to the Committee acting for the relief of Russian astronomers. 

A. Ivanov, K. Pokrovsky, S. Kostinsky, P. Savkeviech. 





A Massive Double Star. — In Vol II, No. 4, of the Publications of 
the Dominion Astrophysical Observatory, Dr. J. S. Plaskett announces the dis- 
covery of the most massive star known. The star, B. D. 6°1309, is a spectroscopic 
binary with masses of at least 86 and 72 times that of the sun for the two com- 
ponents. On the basis of Eddington’s theoretical considerations the absolute 
magnitudes of the two components are —6.25 and —6.03 respectively. From 
these the distance of this binary proves to be over 10,000 light years. 





Kalendograph is the name of a device for displaying the calendar of any 
year either in the Julian or the Gregorian style. It therefore is a convenient form 
of permanent calendar, and serves also to determine quickly the day of the week 
corresponding to a given date both in the past and in the future. The kalendo- 
graph also shows at a glance the dominical letter of any year, and indicates which 
of the years are leap years. It is published by the Drexo Company, 757 Broad- 
way, New York. 





Astronomische Miniaturen by Prof. E. Strémgren, German transla- 
tion by K. F. Bottlinger. (Julius Springer-Berlin) 87 pp.. price 60 cents. This is 
an interesting group of essays on the place of mankind in the universe, comets. 
the sun, a calendar problem, fundamental concepts of modern stellar astronomy, 
Michelson’s method of measuring small angles and Scylla and Charybdis, the 
latter referring to some aspects in the theory of the development of the stars. 
The style is clear and contents selected with care. Prof. Stré6mgren. the well- 
known Swedish astronomer, is to be congratulated on his ability to state astro- 
nomical matters in such simple language. 


The little book should have a wide 
sale. 





New Star in Lyra. — As we go to press, having been much delayed 
this month. the announcement comes of the discovery of a new star on December 


1, by Zwierel in Romania. The star was then of the first magnitude, in right 
ascension 18" 48", declination 28° north. 


We are able also to insert at the last moment the following comet telegrams : 


Perrine’s Periodic Comet was observed by Nakimura November 29. 
2847 G. M. T. in right ascension 8" 05" 32%, declination north 0° 28’. Daily mo- 
tion 16° east: 44” south. Magnitude thirteen. 


Skjellerup’s New Comet, d 1922, was observed by Barnard photo- 


graphically, at Yerkes Observatory December 1.9736, in right ascension 11" 29™ 
36°, declination south 16° 04’. Magnitude eight. 
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